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1.0 INTRODUCTION

ABB Environmental Services Inc. (ABB-ES) began a formal program of site risk
assessment and implementation of mitigative health and safety programs in March
1981. At that time, existing departmental policies and practices were collected
and reviewed, additional needs identified, and a corporate personnel health and
safety plan drafted.

Currently, ABB-ES's 10-member Personnel Health and Safety Committee (PHSC) regu-
larly reviews health and safety issues, updates practices as new information
becomes available, oversees administration of the Health Monitoring Program, and
provides guidance for personnel training as appropriate. The PHSC is a corporate
entity, effectively precluding any departmental and contract pressures on health
and safety policy decisions.

Prior to on-site activities, a site safety plan must be completed by the project
engineer or scientist. This is accomplished by a review of available information
on the site to assess the potential risks and provide an initial determination
of personal protection requirements. The site safety plan is subsequently
reviewed and must be approved by the Site Safety Officer (SSO). The designated
SSO monitors actual site conditions and may alter these requirements as needed.
In all cases, persomnnel safety is the paramount factor in decision-making.

This Health and Safety Plan (HASP) was prepared in conformance with the ABB-ES
Health and Safety Program and is intended to meet the requirements found in 29
Code of Federal Regulations (CFR) 1910.120. As such, the HASP addresses all of
the activities associated with the site investigation at NAS Cecil Field,
Jacksonville, Fla. Compliance with this HASP is required of all ABB-ES
personnel, contractor personnel, or third parties entering the site.

CecilFid.HSP
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2.0 CORPORATE HEALTH MONITORING AND SAFETY PROGRAM

To protect the health and safety of employees assigned to work at sites, ABB-ES
has developed and implemented a Health and Safety Program (HASP). This program
is administered by a committee consisting of representatives of ABB-ES technical
department staffs with support from medical advisors. All personnel on-site must
be enrolled in the Health Monitoring Program and each must receive training
appropriate for this assigned function.

In addition to ABB-ES employees, ABB-ES subcontractors and consultants working
on Navy sites will be enrolled in an equivalent Health Monitoring Program and
receive health and safety indoctrination prior to commencing work on the site.
Indoctrination, training, and periodic follow-up is conducted as appropriate.
Indoctrination and training include:

. site history,

. inventory of site chemicals known or suspected (will be updated and
reviewed at each stage of the field investigation program),

. project organization,

. workplan review,

. project documentation,

. review of site safety plan (site safety plans are updated as new

information becomes available),

. review of decontamination procedures,

. proper use and care of personal protection equipment,
. proper calibration and use of monitoring equipment,

. emergency response procedures,

. accident reporting procedures, and

. contingency plans.

Site-specific information on the items listed above will be presented at the
beginning of this document. This will provide critical information on health and
safety matters that may be needed at a moment’'s notice at the site. The site-
specific information will include:

. summary site safety plans,

. chemical hazard data sheets,

. miscellaneous reports, and

. heat stress casualty prevention plans.

The formal ABB-ES HASP including medical surveillance, personnel protection
equipment, and emergency planning is presented in Appendix A.

CecilFid. HSP
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3.0 SITE-SPECIFIC GENERAL INFORMATION

The information contained in this section is site-specific general information
such as site contact and phone number, dates of investigation, and other
information relating to general site safety.

Site: NAS Cecil Field, Jacksonville, Florida

Site Owner/Contact: John Dingwall (904) 778-6495

Location: Jacksonville, Florida

Prepared by: K. Busen, M. Layne, H. Hooper Date: 02/06/91 Revision: 02/92

Approved by: Date:

Proposed Date(s) of Investigation: September 1992 through December 1992
Background Review: Complete Preliminary: X
Overall Hazard: Serious Moderate Low __X Unknown
CecilFId.HSP
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4.0 SITE CHARACTERIZATION AND ANALYSIS

4.1 SCOPE OF WORK. The field investigations at Naval Air Station (NAS) Cecil
Field will include geophysical investigations; soil gas surveys; monitoring well
installations; well development and purging; soil, groundwater, surface water,
and sediment sample collection; and general field data collection.

4.2 SITE HISTORY. Cecil Field was constructed in 1941, just prior to United
States involvement in World War II, on 2,600 acres of forest and farm land in
southwestern Duval County, Florida. The station now occupies more than 31,000
acres and employs more than 11,000 military and civilian personnel.

The official mission of NAS Cecil Field is to provide facilities, services, and
material support for the operation and maintenance of naval weapons and aircraft
to activities and units of the operating forces as designated by the Chief of
Naval Operations. Some of the tasks required to accomplish this mission include
(1) operation of fuel storage facilities, (2) provision of facilities and
performance of organizational level aircraft maintenance, (3) provision of
facilities and performance of intermediate level aircraft maintenance, (4)
maintenance and operation of an engine repair facility and test cells for
designated turbo-jet engines, and (5) provision of special weapons support.

Previous studies conducted at NAS Cecil Field provide the basis for work proposed
in the Remedial Investigation/Feasibility Study (RI/FS) Workplan. A total of 19
sites were originally planned for further investigation. Six of these sites will
be included in this investigation (see Figure 4-1). An Initial Assessment Study
(IAS) performed under the Navy Assessment and Control of Installation Pollutants
(NACIP) program by Envirodyne Engineers, Inc., in 1985, identified 18 potentially
contaminated sites and recommended 10 of these for further study (Sites 1, 2, 3,
4, 5, 7, 8, 11, 16, and 17). 1In 1986, The Florida Department of Environmental
Regulation (FDER) and the U.S. Environmental Protection Agency (USEPA) required
further study at 14 sites (Sites 1, 2, 3, 4, 5, 7, 10, 11, 13, 14, 15, 16, and
17). This resulted in 14 Resource Conservation and Recovery Act (RCRA)
Facilities Investigations (RFI) conducted in 1987 and reported in 1988 by Harding
Lawson Associates. Identification of an additional potentially contaminated site
during that investigation (Site 19) resulted in a total of 19 sites under
consideration. The Navy is proceeding with the investigation of Site 13 (1981
Day Tank Fuel Spill Area) under a separate program. Work at this site will
address requirements of the petroleum contamination cleanup criteria administered
by Florida under the Florida Administrative Code (FAC), Chapter 17-770.

Contaminants have been identified at 12 of the sites during previous investiga-
tions; these sites will be subject to RI/FS. Five of the remaining six sites
were not investigated, and a low concentration of a compound commonly introduced
during sampling was detected at the sixth site; these sites will be subject to
Potential Source of Contamination (PSC) screenings. The 12 RI/FS sites have been
grouped into 7 operable units. The current investigation includes Operable Unit
3 (Sites 7 and 8, Fire-fighters Training Areas), Operable Unit 4 (Site 10, Rubble
Disposal Area), Operable Unit 5 (Sites 14 and 15, Ordnance Disposal Areas), and
Operable Unit 6 (Site 11, Pesticide Disposal Area). A brief summary of the
analytical data from previous investigations is included in Table 1-1 of the
Workplan. Primary constituents of concern include metals (cadmium, chromium, and
lead), extractable organics (polynuclear aromatic hydrocarbons), and volatile
organics (1,1,1-trichloroethane, toluene, benzene, ethyl benzene, etc.).

CecilFid. HSP
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Insert Figure 4-1
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4.3 SITE RISKS.

4.3.1 Health Hazards The potential for exposure to site contaminants by field
personnel working at the NAS Cecil Field site does exist. However, at this time
it is thought that the contamination associated with the site is mainly limited
to groundwater and subsurface soils. Therefore, the health hazards associated
with all non-intrusive onsite activities is considered to be low. The potential
for exposure to site contaminants does, however, increase during activities such
as soil boring, soil sampling, and groundwater sampling. Based on the types of
materials that were used at the facility, the types of contaminants that could
be found in the soils and groundwater can be divided into three categories:
volatile organics, base-neutral and acid extractables, and metals. The basis of
classifying these materials is solely on their chemical properties. At one end
of the spectrum are volatile organics that are fairly mobile, thereby increasing
the risk of exposure. Metals, on the other hand, are fairly inert, resulting in
a lesser chance of exposure based on current site conditions.

Hazardous substances that are known to have been stored or used at NAS Cecil
Field include numerous solvents, waste o0il, lubricating oil, penetrating oil,
kerosene, aviation gasoline, automobile gasoline, heating oil, and mineral
spirits. Chemical constituents of these listed hazardous substances include:
lead; benzene, ethyl benzene, toluene, total xylene (BETX); ethylene dibromide
(EDB); polynuclear aromatic hydrocarbons (PAH); tetrachloroethylene (PCE);
trichloroethylene (TCE); carbon tetrachloride; trichloroethane (TCA); trans-1,2-
dichloroethylene (trans-1,2-DCE); analine; arsenic disulfide; carbon disulfide;
nitro benzene; and 1,1,2 trichloroethane. Table 4-1 contains general physical
characteristics of the above-listed chemicals as well as the odor threshold,
threshold limit value, and other remarks. The following information is a brief
summary of the physical characteristics and health risks associated with each of
the substances (where information could be found).

Benzene is a watery, colorless liquid with a pleasant aromatic odor. It is a
moderate irritant in small amounts both as a gas and as a liquid. If inhaled in
large amounts it attacks the central nervous system, possibly resulting in coma
and/or respiratory arrest. Chronic poisoning causes leukemia.

Ethyl benzene is a colorless aromatic liquid. It is a moderate skin irritant in
gaseous form. Inhalation of high concentrations of the gas may cause temporary
irritation of the nose, dizziness, and depression. The liquid form can blister
the skin if not washed off immediately.

Toluene is a watery, colorless liquid with a pleasant aromatic odor. It is a
mild skin irritant. TInhalation of high concentrations of the gas can cause
temporary smarting of the eyes or irritation of the respiratory system. If the
liquid form is allowed to remain on the skin for a long time smarting and
reddening of the skin may occur. Ingestion or aspiration of the liquid causes
depressed respiration and pulmonary edema, and can result in kidney or liver
damage.

Xylene is a colorless, watery liquid with a sweet odor. It is a moderate skin
irritant. When present as a gas in high concentrations it can cause temporary

CecilFid.HSP
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Table 4-1
Contaminants of Concern

Health and Safety Plan
Naval Air Station Cecil Field
Jacksonville, Florida

Approximate Permissible Threshold
odor threshold exposure limit value
Chemical {ppm) limits (ppm) {ppm) Physical characteristics Dermal toxicity Remarks

Benzene 4.7 1 1 Colorless liquid; Moderate skin Inhalation of large amounts at-
pleasant aromatic irritant. tacks central nervous system
odor. {CNS); chronic poisoning causes

leukemia.

Ethyl benzene 140 100 100 Colorless liquid; aromatic Moderate skin irri- Liquid blisters skin; inhalation re-
odor. tant. sults in dizzinees, and depression.

Toluene 0.17 100 100 Colorless liquid; pleasant Mild skin irritant. Ingestion or aspiration can cause
aromatic odor. pulmonary edema, or depressed

respiration.

Xylene 0.05 100 100 Colorless liquid; aromatic Moderate skin irri- Inhalation causes headache and
odor. tant. dizziness; vapors irritate eyes; can

be fatal if ingested.

Lead -- - -- Soft, ductile, gray, metal; -- Lead poisoning may cause fati-
soluble in water contain- gue, anemia, abdominal pains,
ing a weak acid. and neurological damage.

Ethylene -- 20 - Cilear liquid; mild, sweet - Irritating to eyes, nose, and throat

dibromide odor. if inhaled or ingested.

Tetrachlo- - 25 50 Colorless liquid; ether-like Moderate ekin and Inhalation, ingestion, or contact

rosthylene odor. eye irritant. may irritate eyes, nose, or throat;
flush face or neck; or cause verti-
go, dizziness, incoordination, and
headache.

Trichloroethylene -- 50 50 Coloress liquid; eweet Toxic by inhalation; Inhalation, ingestion, or contact
odor like chloroform. moderate skin and may cause headache, vertigo,

eye irritant. visual disturbance, tremors, som-
nolence, nausea, vomiting, cardi-
ac arrhythmias, and paresthesias.

Carbon - 2 5 Colorless liquid with an Moderate skin and Inhalation, absorption, ingestion

tetrachloride ether-like odor (sweetish) eye irritant; moder- or contact may cause CNS de-
ately toxic. pression, liver and kidney dam-
age, and skin irritation; suspected

carcinogen.

Trichloroethane - 10 10 Colorless  liquid; sweet Toxic; eye and skin  Inhalation, skin absorption, inges-
odor like chloroform irritant; absorbed by tion, or contact may cause CNS

skin. depression, liver and kidney dam-
age, and eye and nose irritation.

Trans-1,2- - 200 200 Colorless liquid; pleasant Moderately toxic by Inhalation, ingestion, or contact

dichloroethylene odor. ingestion,  inhala- may cause irritation of eyes and
tion, and ekin con- respiratory system, and CNS de-
tract. pression; flammable.

Analine 0.5 5 Colorless to pale brown Irritating to eyes Poisonous if swallowed or if skin
liquid; aromatic amine-like exposed. If in eyes, flush with
odor. plenty of water.

Arsenic disulfide - 0.2 Red-brown solid, Will burn eyes and Poisonous if inhaled, hammful to

mg/m® odorless. skin. skin; poisonous if swallowed.

Carbon disulfide 10 10 Colorless liquid; rotten Will burn and irri- Hammful if swallowed; if inhaled

CecilFId.HSP
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Table 4-1
Contaminants of Concern

Health and Safety Plan
Naval Air Station Cecil Field
Jacksonville, Florida

Approximate Permissible Threshold
odor threshold exposure limit value
Chemical (ppm) limits {(ppm) {ppm) Physical characteristics Dermal toxicity Remarks
Nitrobenzene 5.94 1 Light, grayish-yellow lig- Irritating  to  the Poisonous if swallowed, will burn
uid; almond or shoe polish skin. eyes.
odor.
1,1,2-Trichloro - 10 Colorless liquid; sweet Toxic; eye and skin Inhalation, skin absorption, inges-
ethane odor like chloroform. irritant; absorbed by  tion or contact may cause CNS
skin, depression, liver and kidney dam-
age; eye and nose irritation.
Notes: ppm = parts per million.

slight smarting of the eyes or irritation of the respiratory system, headache,
and dizziness. The liquid form may cause smarting or reddening of the skin if
not washed off immediately. If the liquid is aspirated into the lungs it can
result in severe coughing, distress, and rapidly developing pulmonary edema. If
ingested, nausea, vomiting, cramps, headache, and coma can occur, and it may be
fatal. Ingestion may also result in kidney and liver damage.

Tetraethyl lead is a colorless, oily liquid with a pleasant characteristic odor.
It can cause intoxication by absorption through the skin or by inhalation.
Ingestion causes fatigue, anemia, abdominal pains, constipation, and neurological
damage.

1,2-Dibromomethane is a colorless, nonflammable liquid with a sweetish odor. It
is a strong irritant to eyes and skin and is toxic by inhalation, ingestion and
skin absorption. Laboratory tests have shown it to be carcinogenic in test
animals.

Polynuclear aromatic hydrocarbons (PAHs) for the purposes of this plan and study
include those listed as parameters for USEPA Method 610. Some of the more
notable PAHs from this method include acenaphthene, anthracene, chrysene,
fluorene, naphthalene, phenanthrene, and pyrene. Details of these compounds are
listed in Section 12.0.

All activities at this site will be conducted in unconfined areas. This will
minimize the chances of on-site personnel to either high vapor concentrations or
strong liquid concentrations of any of the substances described above.

4.3.2 sSafety Hazards Safety hazards include those hazards that personnel may
be exposed to that are unrelated to hazardous wastes. These include hazards such
as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited
by all personnel while conducting work around drill rigs, backhoes, and other
heavy equipment. During hot days, personnel should take time to drink fluids and
cool off to avoid overheating and symptoms related to heat stress.

CecilFid.HSP
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Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. During all site activities, personnel should be aware
of the possibility of an encounter with poisonous snakes, particularly
rattlesnakes.

Prior to investigations at any known ordnance disposal site, Naval Ordnance
Division will be requested to clear the site.

4.3.3 Conclusion/Risk Assessment The degree and associated risk of exposure to
contaminants at the site are dependent on the chemical, its concentrations, route
of entry, and duration of exposure. The chemicals that are most likely to be
present at the site based on historical site records have been identified. The
major route of entry for the materials at this site during intrusive activities
is thought to be through inhalation (volatiles and dust containing metals), and
dermal contact with soils, sludges, and groundwater. Therefore, based on all
available information (site conditions, potential onsite chemicals and their
properties, exposure limits, etc.), hazards associated with working in the
presence of these materials under present site conditions are considered
moderately low, assuming appropriate health and safety practices are maintained.

4.4 INITIAL SITE ENTRY.

4.4.1 TInitial Levels of Protection

Task Minimum Level
Installation of monitoring wells D
All other tasks D

Personal Protective Equipment to be used in all Level D Operations is described
in Section 6.3.

4.4.2 Initial Monitoring Where the development of site information either shows
the potential for or is unable to rule out the possibility of ionizing radiation
or "immediately dangerous to life or health" (IDLH) conditions, initial
monitoring will consist of, at a minimum, an ionizing radiation survey and air
monitoring using such devices as a combustible gas indicator, oxygen meter, and
photo ionization detectors (PID). It is intended that real-time monitoring
instrumentation will be used to assist in the determination of the appropriate
level of protection for the initial site entry team. Based on the available
historical site information and current site conditions, the level of protection
planned for initial site work at the naval activities is Level D. It should be
noted, however, that this HASP allows for the upgrading of protection levels to
conservatively preclude any potential for contamination to on-site personnel
while not sacrificing efficiency.

CecilFid.HSP
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5.0 SITE CONTROL

5.1 ZONATION. Because the level of contamination is low, zonation will not be
conducted at the sites. All the sites are secured from general public access.

Care will be taken when drilling in contaminated areas to prevent spreading of
the contamination to clean areas. All equipment will be decontaminated between
each drilling or sampling point.

CecilFId.HSP
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6.0 ENGINEERING CONTROLS, WORK PRACTICES, AND
PERSONAL PROTECTIVE EQUIPMENT

6.1 ENGINEERING CONTROLS. Whenever needed, engineering controls (i.e., fans to
blow volatilized chemicals away from the work area) will be used.

6.2 WORK PRACTICES. Workers will be expected to adhere to the established safe
work practices for their respective specialties (e.g., drilling, laboratory
analysis, construction, etc.). The need to exercise caution in the performance
of specific work tasks is made more acute due to weather conditions, restricted
mobility, and reduced peripheral vision caused by the protective gear itself, the
need to maintain the integrity of the protective gear, and the increased
difficulty in communication caused by respirators. Work at the site will be
conducted according to established protocol and guidelines for the safety and
health of all involved and will include the following.

. In any unknown situation, always assume the worst conditions and
plan responses accordingly.

. Use the buddy system.

. Establish and maintain communication. Hand held radios may be used.
In addition to radio communications, it is advisable to develop a
set of hand signals.

. Because no personal protective equipment is 100 percent effective,
all personnel must minimize contact with excavated or contaminated
materials. Do not place equipment on drums or the ground. Do not
sit on drums or other materials. Do not sit or kneel on the ground
in the area where field operations are taking place. Avoid standing
in or walking through puddles or stained soil.

. Smoking, eating, or drinking in the work area and before decontami-
nation will not be allowed.

. Avoid heat and other work stresses related to wearing protective
gear. Work breaks should be planned to prevent stress-related
accidents or fatigue.

. To the extent feasible, handling of contaminated materials should be
done remotely, particularly when drummed or other containerized
hazardous waste materials are found on-site. Every effort should be
made to identify the contents of containers found on-site before
they are subject to material-handling applications.

. Personnel must be observant of not only one’'s own immediate sur-
roundings, but also those of others. Everyone will be working under
constraints; therefore, a team effort is needed to notice and warn
of impending dangerous situations.

. Contact lenses are not allowed to be worn on-site; if corrosive or
lachrymose substances enter the eyes, proper flushing is impeded.

CecilFld. HSP
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6.3 PERSONAL PROTECTIVE EQUIPMENT.

All facial hair that interferes with the face piece fit must be
removed prior to donning a respirator at all sites requiring Level

C or B protection,.

Rigorous contingency planning and dissemination of plans to all
personnel minimize the impact of rapidly changing safety protocols
in response to changing site conditions.

Personnel must be aware that chemical contaminants may mimic or
enhance symptoms of other illnesses or intoxication. Avoid excess
use of alcohol or working while ill during field investigation

assignments.

2N

Nk kR

Self Contained Breathing Apparatus
(SCBA) /Airline Respirator

Full face cartridge respirator
Disposable boot covers

Coated Tyveks

Chemical-resistant safety boots/shoes
Inner chemical-resistant gloves

Outer chemical-resistant gloves

6.3.1 Other Protective Equipment Steel toe-steel

boots will be used.

CecilFld.HSP
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Check all that are to be used.

___ Escape mask
_/_ Hard hat

_/ Safety glasses
___ Face shield
_/_ Coveralls
'

Ear protection

shank rubber boots or work



7.0 MONITORING

7.1 ATR SAMPLING. Check all that are to be used.

_v_ (IDS) dual detector (Combustible Gases/Oxygen Meter)
(ISD) HS267 (hydrogen sulfide detector)
_/_(PID) (HNU/TIP/TE)
v _ Radiation survey meter

v/ Dosimeter badges

7.2 OTHER MONITORING EQUIPMENT. None.

7.3 CONTAMINANT LEVELS FOR MODIFICATION OF PROTECTIVE EQUIPMENT. Should the
photoionization meter readings exceed 5.0 parts per million (ppm) in the ambient
breathing zone, personnel will leave the site until the compounds can be
identified and the proper level of protection identified for continued safe
operation of work.
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8.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving contaminated site areas are subject to
decontamination.

In the event that any of the sites are upgraded from Level D, the following
decontamination and disposal procedures will be followed.

8.1 PERSONNEL DECONTAMINATION. Decontamination procedures are followed by all
personnel leaving hazardous waste sites. Under no circumstances (except
emergency evacuation) will personnel be allowed to leave the site prior to
decontamination.

Disposable items (i.e., Tyvekm coveralls, inner gloves, and latex overboots) will
be changed on a daily basis unless there is a reason to change sooner. Dual
respirator canisters will be changed daily, unless more frequent changes are
deemed appropriate.

Respirators will be decontaminated daily and taken from the drop area, the masks
will be disassembled, the cartridges discarded, and all other parts placed in a
cleansing solution. After an appropriate time in the solution, the parts will
be removed and rinsed with tap water. O0ld cartridges will be discarded in the
contaminated trash container for disposal. In the morning, respirators will be
reassembled and new cartridges installed.

8.2 SMALL EQUIPMENT DECONTAMINATION. Small equipment will be protected from
contamination as much as possible by draping, masking, or otherwise covering the

instruments with plastic (to the extent feasible) without hindering operation of
the unit.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of in appropriate containers. Any dirt or obvious
contamination will be brushed or wiped with a disposable paper wipe. The units
can then be taken inside in a clean plastic tub, wiped off with damp disposable
wipes, and dried. The units will be checked, standardized, and recharged as
necessary for the next day's operation, and then prepared with new protective
coverings.

8.3 HEAVY EQUIPMENT DECONTAMINATION. It is anticipated that drilling rigs and
backhoes will be contaminated during borehole and test-pitting activities. They
will be cleaned with high-pressure water or steam and rinse. Loose material will
be removed with a brush. The person performing this activity will usually be at
least at the level of protection used during the personnel and monitoring
equipment decontamination.

8.4 DISPOSAL OF DECONTAMINATED MATERIALS. All protective gear, decontamination
fluids (for both personnel and equipment), and other disposable materials will
be disposed of at each site. Disposable materials (e.g., gloves and Tyveks™)
will be bagged and disposed of properly.

Disposable materials (e.g., gloves and Tyveks™) that are not contaminated or have
been decontaminated will be bagged and disposed of in a dumpster.

CecilFid.HSP
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Personal Protective Equipment (PPE) equipment which can not be decontaminated
will be drummed and disposed of along with Cecil Field'’s hazardous material.

Decontamination fluids will be drummed, contaminant concentration checked
visually and by headspace sampling, using an organic vapor analyzer (OVA) and
then disposed at a controlled rate into the Navy Wastewater Treatment Plant.
Contaminated fluids and fluids deemed inappropriate for disposal in a wastewater
treatment plant will be disposed along with other Navy hazardous waste.

A complete discussion of disposal if investigative derived wastes is provided in
Chapter 7 of the sampling and analysis plan.

CecilFid.HSP
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9.0 EMERGENCY AND CONTINGENCY PLAN

This section identifies the emergency contingency planning undertaken for
operations at this site should evacuation become necessary. Other sections
provide further information to be used under emergency conditions. Refer to
Appendix F for emergency telephone numbers, routes to emergency medical
facilities, and emergency signals.

9.1 EVACUATION.

Withdrawal Upwind. When conditions warrant moving away from the work site, the
crew will relocate upwind at a distance of approximately 100 feet or farther if
need is indicated by site monitoring instruments. Donning an SCBA and a safety
harness and line, the Health and Safety Officer (HSO) and a member of the crew
(the buddy system must be used) may return to the work site to determine if the
condition noted was transient or persistent. If persistent, an alarm should be
raised to notify on-site personnel of the situation and the need to leave the
site or don an SCBA. An attempt to decrease emissions should be made only if
greater respiratory protection is donned. ABB-ES’s Health and Safety Supervisor
(HSS) and the client will be notified of conditions. When site access 1is
restricted, thus hindering escape, the crew may be instructed to evacuate the
site rather than move upwind, especially if withdrawal upwind moves the crew away
from escape routes.

Site Evacuation. When conditions warrant site evacuation, the work party will
proceed upwind of the work site and notify the security force, HSO, and field
office of site conditions. If the decontamination area is upwind and greater
than 500 feet from the work site, the crew will pass quickly through decontamina-
tion to remove contaminated outer suits. If the hazard is toxic gas, respirators
will be retained. The crew will proceed to the field office to assess the
situation.

Evacuation of Surrounding Area. When the HSO determines that conditions warrant
evacuation of downwind residences and commercial operations, local agencies will
be notified and assistance requested. Designated on-site personnel will initiate
evacuation of the immediate off-site area without delay.

9.2 EMERGENCY MEDICAL TREATMENT AND FIRST AID. First aid will be rendered to
any person injured on-site, as appropriate. The injured person will then be
transported to medical personnel for further examination and/or treatment. The
preferred transport method is a professional emergency transportation service;
however, when this is not readily available or would result in excessive delay,
other transport is authorized. Under no circumstances will injured persons
transport themselves to a medical facility for emergency treatment.

When an injury occurs in a downrange position, provisions for decontamination of
the victim will be made. However, life threatening conditions may preclude
normal decontamination procedures. In such cases, arrangements will be made with
the medical facility and transporter to provide for the situation.

CecilFld.HSP
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10.0 OTHER

10.1 TLLUMINATION. Site operations will not be permitted without adequate
lighting. Therefore, unless provisions are made for artificial light, operations
must halt in time to permit personnel and equipment to exit the site before dusk.
Conversely, operations will not be permitted to begin until lighting is adequate.
All field operations will take place during daylight hours (sunrise to sunset).

10.2 SANITATION. Provisions will be made for sanitation facilities for the work
force. At a minimum, the provision of toilet facilities will meet the
requirements of 29 CFR 1910.120(n), which includes one facility for less than 20
employees, or one toilet and one urinal for every 40 employees, up to 200; then
one of each for every 50 employees. If it is a mobile crew and they have
transport readily available, the requirements do not apply.

10.3 EXCAVATION. Site excavations created during site operations will be shored
or sloped to prevent accidental collapse, and otherwise conducted in accordance
with 29 CFR 1926 (Subpart P). Under no circumstances will site personnel enter
excavations that are not adequately shored or sloped. When entry into an
excavation does occur, and the excavation is considered a confined space, such
an entry will be done in accordance with the confined space entry program (see
Appendix C).

10.4 CONFINED SPACE ENTRY. Confined space entry presents special problems and
substantial risks to involved personnel (including those who might be called upon
to attempt a rescue of initial entrants). Therefore, entry into a confined space
is a MEANS OF LAST RESORT, and will only be permitted where no other mechanism
is feasible to achieve the desired goal. If confined space entry is necessary,
it will be conducted under provisions outlined in Appendix C.

10.5 OTHER FIELD ACTIVITIES. The U.S. Army Corps of Engineers Safety and Health
Requirements Manual (1987) will be used to reference specific field activities
(e.g., operation of heavy equipment, welding, use of hand and power tools, etc.,)
health and safety requirements not addressed in this HASP.

CecilFId.HSP
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11.0 ADMINISTRATIVE

11.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in
downrange activities at this site have been reviewed and certified for site
operations by the Site Manager and HSS. Certification involves the completion
of appropriate training, a medical examination, and a review of this site-
specific HASP. All persons entering the site must use the buddy system, and
check in with the Site Manager and/or HSO before proceeding downrange.

Certified ABB-ES Team Personnel:

HSO:__Charles Donahue!s? Creek King!'?
Al Stodghill?l:2 Tracie Vaught!s2
Eric Blomberg?:2 Margaret Layne®:2
Tom Winslow!'?2 Frances Hartnett!:?
1,2

Andrew Harvey?!:? Michael Jaynes

Other Certified Personnel:

1Current First Aid Training. 2Current CPR Training.

11.2 FIELD TEAM REVIEW. I have read and reviewed the HASP, understand the
information contained, and agree to comply.

Name: Date:
Name: Date:
Name: Date:
Name: Date:
Name: Date:
Name : Date:
Name: Date:
Name: Date:
Site/project:

CecilFid.HSP
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11.3 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all on-
site personnel and will be kept in the Support Zone during site operations. It
is in no way a substitute for the Medical Surveillance Program requirements
consistent with the ABB-ES Corporate Health and Safety Program for Hazardous
Waste Sites. This data sheet will accompany any personnel when medical
assistance or transport to hospital facilities is required. If more information
is required, use the back of this sheet.

Project:

Name :

Home Address:

Home Phone: Area Code ( )

DOB: Height: Weight:
In case of emergency, contact: (spouse)
Address:

Telephone (home):

Do you wear contacts? ( ) Yes ( ) No

Allergies:

List medication taken regularly:

Particular sensitivities:

Previous/recent illnesses or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code ( )

CecilFid.HSP
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12.0 CHEMICAL HAZARD DATA
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J. T. Baker Chemical Co. MATERIAL

222 Red School Lane Phillipsburg, N.J. 08865
24-Hour Emergency Telephone - (201) 859-2151 SAFETY DATA

Chemtrec # (800) 424.9300
National Response Center # (800) 424-8802 S HEET

RO036 -01 Acenaphthene Page !
Effective: 12,06-85 Issued: 12/11/8
SECTION I - PRODUCT IDENTIFICRTION

Product Name: Acenaphthene
Formula: L ClOHG 1,8—-(.,HQCH2
Formula Wt: 154.21
CAS No.: 83-32-9 -
Common Synonyms: . 1,2-Dihydroacenaphthylene; 1,8-Ethylenenaphthalene
Product Codes: 4871 .
PRECAUTIONARY LABELLING '

Precautionary Label Statements

' WARNING!
HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN
CAUSES IRRITATION
There is insufficient data in the published literature to assign complete
rumerical S5AF-T-DATA ratings and laboratory protective equipment for this
product. Special precautions must be used in storage, use and handling.
Protective equipment for 1aborat0ry bench use should be chosen using
professional judgment based onsthe size and type of reaction or test to be
conducted and the available ventilation, with overriding consideration to
‘ minimize contact with the chemical.
Avoid contact with eyes, skin, clothing.
Keep in tightly closed container. Wash thoroughly after handling.

T TTTTTSECTION I - HAZeRDOUS GOMPONENTS -
T T et T T e e
Acenaphthene T 90-100 . 83-32-9
T  Gketton 111 - PAwSIGRL DATA  c-
Boiling Point:  279°C ?'=§§;1§f=============F'75;;5:fSZ::S:ZZZZEZ;?f=7§/£ ]
Melting Point: 33°C ¢ 198°F) Uapor Den51ty(a1r 13 5.3
Specific Grawity: 1,07 Evaporation Rate: N/A
(H20=1) (Butyl Acetate=1)
Solubilitp(HQO): Negligible (less than 0.1 %) % Uolatiles by Uolume: 0
Appearance & Odor: White to off-white crystals,
T SECTION 10 - FIRE AND EXPLOSION HAZARD DATA
Flash Point:  Nem T

Continued on Page:! 2




J. T. Baker Chemical Co.

222 Red School Lane Phillipsburg, N.J. 08865

J.I.Baker 24-Hour Emergency Telephone - (201) 859-2151
V® Chemtrec # (600) 424-9300

National Response Center # (800) 424-8802
A0D36 -01 Acenaphthene Page: 2
Effective: 12/06/85 Issued: 12-11/85

SECTION IU - FIRE AND EXPLOSION HAZARD DATA (Continued)
Fire Extinguishi Media
Use extinguishing media appropricte for surrounding fire.
SECTION U - HEALTH HRZARD DATH

Effects of Overexposure
Dust inhalation may cause tightness and pain in chest, coughing, and

difficulty in breathing.
Contact with skin or eyes may cause irritation.

Emergency and First Aid Procedures
CALL A PHYSICIAN.
If swallowed, if conscious, immediately induce vomltlng

If inhaled, remove to fresh air. If not breathing, give artificial

respiration. If breathing is difficult, give oxygen.

In case of contact, immediately flush eyes with plenty of water for at

1east 15 minutes. Flush skin with water

SECTION UI - REARCTIVITY DATR
Stability: Stable Hazardous Polymerization: Will not occur
Conditions to Avoid: none documented
Incompatibles: strong oxidizing agents
SECTION UII - SPILL AND DIcPOSQL PROCEDURES p

Steps to be taken in the event of a spill or discharge
Wear self-contained breathing apparatus and full protective clothing.
With clean shovel, carefully plack material into clean, dry container and
cover ) remove from area. Flush spill area with water.

Disposal Procedure
Dispose in accordance with all applicable federal, state, and local

environmental regulations.

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT
EvesS5kin Protection: Since some of the hazards of this product are

unknown, an Industrial Hygienist should be
consulted on wentilation and personal protective
equipment. Cover the body as much as possible to
avoid contact with the chemical. Wear safety
goggles, gloves, and impervious clothing.

Continued on Page: 3
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222 Red School L Phillipsburg, N.J. 08865
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Chemtrec # (800) 424-9300
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ADDB36 -01 Acenaphthene Page: 3
Effective: 12-/06/85 Issued: ‘1271185 -

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

Special Precautions
Keep container tightly closed. Suitable for any general chemical storage

area.

DOMESTIC (D.O.T.)

Proper Shipping MName Chemicals, n.o.s.

INTERNATIONAL (I . M.0.)

-
Proper Shipping Name Chemicals, n.o.s. =~ T

N/A = Not Applicable or Mot Available

The information published in this Material Safety Data Sheet has been compiled
from our experience and data presented in various technical panblications, It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precautions. We reserve the right to rewvise
Material Safety Data Sheets periodically as new information becomes available.

-~ LAST PAGE --



ANTHRACENE ATH

Common Synonyms Solid Whita to yellow Waak aromatic odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT COOE
:nu?n.:.:mhm 6.1 Fluash Point 250°F (Ses Hazard Assessment Handbook}
Green ol . . 82 Flammable Limits in Alr: 0.6% LEL n .

Sinks in water,

83 Fire Extinguishing Agents: Waler, foam,
dry chermical, carbon dioxide
8.4 Fire Extinguishing Agents Kot to be

Slw aischarge Il pessibIe. KeeD peopla away. i
Avand contact wih aoid and dust Used: Data ot available 11, BAZARO CLASSIFICATIONS
Isolate and remove discharged material. 6.5 Special Hazards of Combustion N
Netity local heaith and poriubon control agencies. Products: Data not available 11.1 Code of Feders! Regulations:
8.8 Behavior In Fire: Data not available Not listed
&7 lgnition Temperature: 1004°F 112 NAS Hazard Rating for Bulk Water
6.3 Electrical Hazard: Not pertinent Transportation: Not isted
o— 6.9 Burning Rate: Not pertinent 11.3 NFPA Hazard Classification: von
Co . Category Classifica
# iapited # 6.10 Adiabatic Flame Temperature:
Ot clovd T SR BRSNS LN doxide. Data not available Health Hazard (Blue) 0
€11 Stoichiomatric Alr to Fuel Ratic: Flammability (Red) .. !
i Reactivity (Yeflow) .. -
Data not aveilable
Fire

8.12 Fame Temperature: Data not avaiable

CALL FOH MEDICAL AID. 7. CHEMICAL REACTIVITY

:::'l;f;l' 7.1 Reactivity With Water: No reacton
7.2 Reactivity with Common Materlals: Data

"If“h.bgs'hc% eye.ﬁpe MW’%H“J’(:. me?y of waler. * ¢ m:bk

If breathing has stopped, give artificial raspiration. . motavi

It breattung 18 ditficult, give oxygen. 7.3 Stability During Transport Slable

7.4 Neutraling Agents for Acids and

SQuUD ’ . i

Irritating to skin and eyes. 15 Caustica: No(N::mnor.n

E m%‘\(m cm;mnrﬂed clothing and shoes.
Exposure Flush affected areas with plenty of water. 74 inhibitor of Polymartzxtion:

IF IN EYES, hold eyeiids open and flush wilh plenty of water. Not pertinent

IF SWALLOWED and victim is CONSCIOUS, have victim drink water 7.7 Moiar Ratio (Reactant to

IF SALLGWED and victim is UNCONSCIOUS OR HAVING CONVULSIONS, Productk: Data not aveilable
do nothing except keep viclim warm. 7.3 Reactivity Group: Data not available
12. PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atre
Etfect of Jow concentrations on aquatic e is unknown. Soiid
f B Water May be dangerous i it enters water intakes. 122 Moledular Weight: 17823
Notity locai heaith and wildlife officials. 123 Bolling Point at 1 atmx
Pollution Notity operalors of hearby waler inlakes. IO 2T o 3412°C = S1AK
124 Freezing Point
’ . 421.7°F = 216.5°C = 489.7K
. 1 RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical Temperature: Not pertnent
(See R H k} 21 Category: None 81 Aquatic Toxicity: 5 ppm/24 he/tout & 128  Critical Pressurs: Not périnent
Shouid be removed 22 Class: Not pertinent bluegill/no etfect 12.7  Specific Gravity:
Chemical and physical treatmernt 82 Wsaterfowl Toxicity: Data not available 124 8t 20°C (sofdh)
23 Blologicat Oxygen Demand (BODX 128 Llquid Surtace Tenalon: Not portinent
Data not avaiabie 129 Liquid Water Interfacial Tenslon:
8.4 Food Chain Concentration Potentiat Not pertinent ’
None 1210 Vapor (Gas) Specific Gravity:
Not pertinent
3. CHEMICAL DESIGNATIONS 4, ORSERVABLE CHARACTERISTICS 12.11 Ratio of Specific Heats of Yapor (Gaak
A1 CG Compatibliity Classs Not Gsted 41 Physical State (as shipped)k Sofid Not pertnent
32 Formuiax CieHie 42 Color: White to yellow 1212 Latent Heat of Vlwmm
33 IMO/UN Designatior: Not ksted 43 Odor; Weak aromabc Not pertinent
2.4 DOT ID No. Data not available 1213 Heat of Combustion: -17,100 Bru/R
35 CAS Registry No.: 120-12-7 - -8,510 cal/g = 398 X 10° J/kg
12.14 Hest of Decomposttion: Not pertinent
12.15 Heat of Solution: Not pertinent
12.18  Heat of Polymerzation: Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1225 Heat of Fusion: 38.70 cal/g
1228 Limiting Yalue: Data not available
51 Personal Protective Equipment: Dust mask; goggles or face shield; rubbder gloves 9.1 Grades of Purity: Various fluorescencs 1227 Reid Vapor Pressurs: Oata not available
52 Y F g Exp 3 jorr of dust iTitates nose and throat Coniact with eyes grades; Scintillation grade: Technical
causes imitation. grade, 90-98%
53 Treatment of Exposure: INHALATION: mova 10 fresh air. EYES: flush with water for 15 min. 9.2 Storsge Temperature: Ambient
54 Threshold Umit Vaiue: Data not available 93 Inert Atmospharse: No requvement

55 Short Term Inhalation Limits: Data not available

56 Toxicity by Ingestion: Data not available

57 Late Toxicity: Data not avaiable

53  Yapor (Gas) irritant Charscteristics: Data not available
£9 Uaquid or Soild Irritant Char Data not ilabl
510 Odor Threshoid: Data nat available

5.11 IDLH Value: Data not available

9.4 Venting: Open

NOTES
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BENZENE

BNZ

Common Synonyms Watery fiquid Colodess Gasoline-kke odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
et 8.1 Fash Point 12°F C.C. {See Hazard Assessment Handbook)
.. . . 8.2 Flammable Umits In Alrz 1.3%-7.9% A-T-U-V-W
Floals onp;::-lr’ ‘Fl;.rFrtmble. WTitating vapor is produced. Freezing €3 Fire Extingulshing Agents: Dry chemcal,
foam, or carbon dioxide
6.4 Fire Extingulshing Agents Noi 1o be
‘A:od cont.lm mncg qu::-d and :doo& K:n peopla =.~ay- Used: Water may be ineffecive 11.  HAZARD CLASSIFICATIONS
ear es and self-contai eathurg apparatus.
gm Ogﬂo?gnmoﬂ sources and call fire depanment o sp::x ::,: of Combuation 11.1 Code of Federal Reguiations:
top discharge if possible. pertinent y
upwind 2nd Usa water $pray o "knock dawn'” vapor. 8.6  Behavior In Fire: Vagor is heavier than ar Flammable liquid
meloacn; mﬂ&%ﬂdﬁﬁﬁ'w and may travel considerable distance o a 112 NAS Hazard Rllll:lﬂ for Buk Watar
source of ignition and flash back Transportation:
TOE. 67 lgnition Temperature: 1097°F a Category “";"9
Flashback along vapor trai may occur. 63  Eiectrical Hazard: Class |, Group O ve...
Yapor may expiode if ignied in an sndosed area. 8.9 Buming Rate: 6.0 mm/min. He:llh i ‘
it . apor britant..
g;:ggwos%g):smaon; chemical, loam, or carbon dioxide. 618 ‘d::':m lﬂlm;:‘:mpoﬂlun. anz: or Solid Trritant 1
Fire Waler may be meltective on fire. not avaul Poisons 3
Cool exposed containers with water. €.11 Stoichiometric Al to Fuel Ratlo:
. Data not available Water Poiution
&.12 Fame Temperature: Data not available Human Toxiciy ... 2
Aquatic Toxicity ... w1
Aesthetic Effect............... 3
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
m:!?:; 1o eyes. nose and throa 7.1 Reactivity With Water: No reaction Other Chemicals .. f
it inhated, wil cause headache, dlfﬁcul! or loss of ess, 72 Reactivity with Common Materials: No °
m:al;v:ges:a:'s(ooped give aruficial respiration. . reaction 113 NFPA Hazard Classitication
- : 7.3 Stabitity During Transport: Stable .
ILD;:':"Q  offcull, ge axygen. 7.4 Neutraizing Agents for Acids and Hoslth H:;?:’E'L) c"““"“:““
Infitaung 1o 3kin and eyes. Cavatica: Not pertinent Flammabiity (Red) ... 3
Harmiul it swallowed. 7.5 Polymerization: Not pertinent -
Exposure | remove contaminated ciotring and shoes. 7.8 inhibitor of Polymerization: . Reactivity (Yellow) 0
Flush attected areas with pienty of water. Not inent
IF IN EYES, hold eyehds open and flush with plenty ol water. pertnen
IF SWALLOWED and victm s CONSCIOUS, have victim drink water 7.7 Molar Ratio (Reactant to
o milic Producty Data not available
7.8 Reactivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liquid
Water May be dangerous if it enters water intakes. 122 Molecular Weight 78.11
i Noufy kocal he il 3 1 Bolling Point at 1 atm:
\ Poliution Ngug mloraslﬂtanre‘damy‘d:';:rm:l:':es. . = 17:-;: = 80.1°C = 353.3°K
12.4  Freezing Point
42.0°F = 55°C = 278.7°K
4 L RESPOKSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical Temparature:
{See R heth H k) 2.1 Catagory: Flammable hiquid 2.1 Aquatk Toxicity: 552.0°F = 288.9°C = 562.1°K
lssue waming-high flammability 22 Class3 5 ppom/6 hr/minnow/laethat/ distilled 12.8  Critical Pressure:
Restnct access water 710 psia = 48.3 abm ="4.89 MN/m?
20 ppm/24 hr/sunfish/TL_/tap water 127 Speciiic Gravity:
8.2 Waterfowi Toxicity: Data not available 0.879 at 20°C (liqud)
3.3 Blokegical Oxygen Demand {BODk 128 Liguid Surisce Tension
1.2 B/, 10 days 28.9 dynes/cm = 0.0289 N/m at 20°C
8.4 Food Chain Concentration Potentiak 129  LUiquki Water Intecfacial Tension:
3 CHEMICAL DESIGKATIONS 4. OBSERVABLE CHARACTERISTICS None 35.0 dynes/cm = 0.035 N/m at 20°C
11 CG Compatibility Class: Aromatic 41 Physical State (ss ahippedk Liquid 1210 Vapor (Gas) Specific Gravity: 2.7
Hydrocarbon 4.2 Color: Colorless 12.11 Ratlo of Specific Heats of Vapor {Gas)
32 Formuia: CoHa 43 Odor ic: rather pl 1.061
1.3 IMO/UN Designation: 3.2/1114 odor; characleristic odor 12.12 Lstent Hest of Vaportzation:
34 DOTID No= 1114 169 Btu/lb = 94.1 cal/g =
35 CAS Registry No 71-43-2 . 3.94 X 10° J/kg
12.13 Hest of Combustion: —17.460 Bu/m
= -—96%8 callg = ~—=06.0 X 10% J/kg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Heal of Decomposition: Not pernent
1215 Heat of Solution: Not peronent
5.1 Personal Protective Equipment: Hydrocarbon vapor canister, supplied aw or a hose mask; 9.1 Grades of Purity: 1218 Heat of Poltymerization: Not pertnent
hydrocarbon-insoluble rubber or plasic gloves; chemical goggles or face splash shieid; Industnal pure 1225 Hest of Fusion: 30.45 cal/g
hydrocarbon-insoluble apron such as neoprene. Thiophene-iree 12.26 Limiting Value: Data not avasable
52 Y g E Dizziness, paltor, louawed by flushing, weakness, Niraton 12.27 Reid Vapor Pressure: 3.22 psia
headachs. breathiessness, chest consinction. Coma and possibie death. Inaustnal 90% ...
$3  Treatment of Exposure: SKIN: flush with water foliowed by soap and water, remove Asagent -
contaminated clothing and wash skin. EYES: flush with plenty of water until imitation subsides. 9.2 Storage Temperature: Open
INHALATION: remove from expo: ' ly. Call a phy . IF g is iTegular or 9.3 Inert Atmosphere: No requrement
stopped, start resuscitation, administer oxygen. 9.4 Venting: Pressure-vacuum
54 Threshold Umit Value: 10 pom
55 Short Term Inhalation Limits: 75 ppm for 30 min.
55 Toxicity by Ingestion: Grade 3; LDss = 50 to 500 mg/kg
57 Lats Torxicity: Leukemia
S.8  Yapor {(Gas) Irritant Characteristica: Il present in high concenirations, vapors may cause imtation
of eyes or respiratory system. The eftect is temporary.
5.9 Liquid or Soild Irmitant Characteriatics: Mimmum hazard. If spilled on clothing and aliowed to
reman, may cause smarting and reddening of the skin. NOTES
5.10 Odor Threshald: 4.68 ppm
5.11 JOLH Valye: 2,000 ppm
J' |
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SECTION IV FIRE AND EXFLOSION HAZARD DATA

FLABH POINT: Data not avallable
EXTINGUISHING MEDIAw Carbon dicxide, dry chemical powder or spray.

Moo explosion limils are available for this compound.

SECTICN V HEALTH HAZARD DATA

Contact lenses should not be worn in the laboratory.
11 chemicals should be c azardous i
wepected Carcinog Gan Iy through the slkin!

Can be fatal 1T inh: swallowsd! Can ca 2 odrrltation.

cause skin drri vapors can causs lrritation to respiratory tract.
be irrits
o on the L

ical contact!

At

similar structurse this waterial is probably highly hazardous.
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SECTION VI FIRST AID
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SECTION I FRODUCT SFECIFICATIONS
Car o . B3 Jed-Benzpvrene
Cal o SE-3E-8 (Ither name.
Supplied by CHEM &5t Inc. PO OBOY 31

EMERGERDY FHONE #: ta-n1Ee

(2153)6%8-356

Lot Moo
Thiz is
thermal wmethods. The procedures
guarantees purily of unopened bottles until expiration on the boltle.

s chromatographic, spectral and
used ara oo arod to e 5 ”" OF IHE ART . CHEM SERVICE, Inc.

SECTIOHN II TOXICITY DATA

RAT OR NUU%F LD\B ; RTECSH# ' HA PFL : ACBIH TLV

GU”qu ¥4 ' . M . Ha .

This cmmpound i considered to be 1thL1, toxic.

SECTION ITIX FHYSICAL DATA

LUAPURATIOH RAT[

i !
HFLTIHG POTNT VAFOR PhanURE {  VAFOR DEH ITY : (Hut/l acutateﬂl

176.4_13f H ' i : HA Mé

\\,-ODUR i (ULUR i FHh l : ULUBIITTY IN WAIER

M

' Gryﬁtalllne solid 'ln,olublh (1mm19(|bL

SECTION IV FIRE AND EXFLOSION HAZARD DATA

FLASH POINT: Data not available
EXTINGUISHING MEDIA: Carbon dioxide, dry chemical powder or spray.
No explosion limits are available for this compound.

SECTION V HEALTH HAZARD DATA

Contact lenses should not be worn in the laboratory.

611 chemicals should be considered hazardous - dvoid divect physical contact!

Suspected Carcinogen-may produce cancer. Can e harmful it abzorbed through the skin.
Can be harmful if inhaled. Can be harmful if swallowed. Can cause eye irritation.

Can cause skin drritation. Dust and/or vapors can cause irritation to respiratory tract.
Gam be drritating to wucous membranes.

FRay be rapidly absorbed thru the skin with potential adverse health effects.

\\«/
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SECTION I FRODUCT SFECIFICATIONS
I M. F75 [LﬂZu(F)fluuranthnne
L A0, 287 o9 Other name: H.9-Benzotluoranthens
Supplied by © SERVICE, Tnoc. PO BUR . CHESTER, Fa, 19381 (2153492-3824
EMERGERCY PHOME #: - P L

Lot Ho. 319 3 Furity

This is to certll
thermal methods. ol
guarantees purity of unofp

s mad i Hynbgrimuﬁ chromatographic, spectral and
umed ar Lunmldlrld to be STATE OF THE ART. CHER SERVICE, Inc.
ned bottles until espiration on the bolttle.

SECTION II TOXICITY DATA

hAT Uh NUU;E lDHﬁ | R1bLbH | U Hﬁ FLL l ﬁFbIH !LU ;

Eaﬁumq;kg

3 MA : HA :

This compound is considered Lo be «lthllx toxic.

SECTION I1I FHYSICAL DATA
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SECTION IV FIRE AND EXFLOSION HAZARD DATA

FLAGH POINT: Data not available
EXTINGUISHING MEDIA: Carbon dioside, dry chenical powder or spray.

Mo explosion limits are available for this compound .
SECTION V HEALTH HAZARD DATA

should not be worn in the laboratory.
hould be considered hazardous - Avold direct physical contact!

Contact lenses
1l chemicals
Owerall toxic data unavailable.
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SECTION VII REACTIVITY DATA
Fectivity unavailable.

SECTION VITI SFILL OR LEAK FROCEDURES
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SECTIONM IX PRECAUTIONS TO BE TAKEW 1IN HAMDLING
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SECTIOH X SPECIAL FRECAUTIONS AND COMMENTS
The above information to he correct on the date it is published and must not be con-
sidered all inclusis 1 mation has been obtainsd only by a search of available literature
and is only a guide Tor handling the chemicals. 0SHA regulations require that if other hazards
bacome evident, an upgraded PSDE must be made avalible to the employee within three months. Re-
sponsibility for updates lies with the emplover and not with CHEM SERVICE, Inc. Persons not spe-
cifically and properly trained should not handle this chemical or its container. This MSDS is
provided without any warrs cpressed or deplisd, inclwding merchantability or fitness for any
particular purpose.
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SECTION IV FIRE AMD EXFLOSION HAZARD DATA
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MATERIAL SAFETY DATA SHEET GP 414
GENIUM PUBLISHING CORPORATION DI (2-ETHYLHEXYL) PHTHALATE
1145 CATALYN STREET

SCHENECTADY. NY 12303-1836 USA Revision A
(518) 377-8855 GENIUM PUBLISHING CORP.

SECTION 1. MATERIAL IDENTIFICATION
MATERIAL NAME: DI (2-ETHYLHEXYL)PHTHALATE

DATE December 1984

\OTHER DESIGNATIONS: DEHP, "DOP",o 61-1 [cooch CH(C% 5gc§1{93 bis(2-Ethylhexyl)Phthalate,
GE Materlal D589, ASTM D1249 T‘pe CAS #6 1 1oc“I’Phtha ate
TRADE NAME KODAFLEX DO L-101
MANUFACTURER. Fastman Cﬁemlcal Products U.S5. Steel Corp. W Crace & Co.
Coatings Chemicals Div. Chemicals Div. Hatco Chemicals Div.
Kingsport, TN 37662 SOO GﬁanthAVSRu?SZBO Fords, NJ 08863
Phone: (800)327—8626 (z55§4%§g7711 (201)738—1000
SECTIONM !l INGREDIENTS AND HAZARDS T HAZARD DATA
Di(2-ethylhexyl)phthalate ca 99 | 8-hr TWA 5 mg/m3*
Listed as a ''suspected carcinogen" by the National Man, Oral
Toxicology Program (NTP). (Long term, high level animal TDLo 143 mg/kg
feeding tests have produced neoplasms.) National Center GI tract effects

for Toxicological Research is currently testing (FY1984)

Rat =15 Pre
for reproductive development toxicity. ac 3 days Preg

~—

interperitoneal
*Current (1984) OSHA PEL and ACGIH TLV. ACGIH STEL is TDLo 15 g/kg
10 mg/m3 for 15 minutes exposure Teratogenic effects
Rat, Oral

SECTION . PHYSICAL DATA

Boiling point, 760 mm, deg C ———- ca 385 Specific gravity, 20/20 ¢ ---- 0.99
54 mm, deg C ~———n 230 Pour point, deg C ————mcmmmemus ca -48
Vapor pressure at 200 C, mm Hg --- 1.3 Viscosity, 20 C, ¢cps ———m———um 81.4
Vapor density (Air=1) —ee——ee—e o V13,5 Freezing point, deg C -- below - 50
Water solubility —---- Nearly insocluble Molecular weight —-——————eeeeao 390.5

(<0.01% at 20 C)

Appearance & Odor: Colorless to pale yellow oily liquid. Odorless to faint, mild odor.

SECTION IV. FIRE AND EXPLOSION DATA Lower Upper
Flash Point and Metnod Autoignition Temp. Flommability Limits in Air
425 F (COC) 770 F Volume % @ 474F (245C) 0.3 -

| Extinguishing media: Use foam, water spray, carbon dioxide or dry chemical. Water or
foam'may cause frothing of hot oil. Use water spray to cool fire-exposed containers
of this material and to .flush spills away from sensitive area.

This material is a slight fire hazard when exposed to heat or flame; it presents no
unusual fire hazard.

Firefighters should use self-contained breathing equipment and full protective clothing.

SECTION V. REACTIVITY DATA

This is a stable material under normal storage and handling conditions. It does not
undergo hazardous polymerization.

It is a combustible liquid (OSHA Class III-B) and is 1ncompat1ble with strong oxidizing
agents., ,

Thermal-oxidative degradation products include carbon dioxide and carbon monoxide.

Copyright € 1984 Genlum Publls?.i.n; Corporation GE}V’IUM PUBLISHING

Any commercial use without publisher’s specific permission Is prohibited.



NO. 414
SECTION VI. HEALTH HAZARD INFORMATION TV 5 mg/m> (See Sect II)

The low vapor pressure of this material essentially eliminates acute inhalation hazard
unless the liquid is heated or misted. The TLV has been established to prevent inhaling
of excessive levels of airborne DEHP which can cause nausea and be irritating to mucous
membranes and the respiratory tract. Ey& contact with liquid or mist is irritating.
Ingestion can cause abdominal cramps, nausea, and diarrhea. Excessive skin contact can
be irritating. (Rabbit, skin, LD50 25g/kg)

FIRST AID:

Eye Contact: Flush eyes with running water for 15 minutes,
medical help if irritation persists.
Skin Contact: Wash exposed areas well with soap and water. Get medical help if irri-

tation persists or if large areas of the body are affected. Remove contaminated
clothing promptly.

Inhalation: Remove to fresh air. Support breathing if necessary. Get medical help.
Keep warm and at rest.

Incestion: Contact phvsician, Stomach lavage mav be needed,

SECTION Vil. SPILL, LEAK, AND DISPOSAL PROCEDURES

Contain spill and pick up with absorbent solid, rags, or paper for disposal by burning.
Prevent losses into the enviromment whenever possible. Do not send to sewer. (DEHP
degrades in fresh water sediments under aerobic conditions; half life about 14 days.
It does not degrade under anaerobic conditions. It is readily concentrated by
aquatic organisms.) Clean up trace residues with water and detergent.

DISPOSAL: Scrap material can be disposed of by controlled incineration. Mix liquid
scrap with a more flammable solvent and spray into incinerator's firebox.

Follow Federal, State, and Local regulations.

including under eyelids. Get

SECTION Viil. SPECIAL PROTECTION INFORMATION

Use general ventilation, combined with local exhaust ventilation (especially when
material is heated or misted) to meet the TLV requirements. For nonroutine and emer-
gency conditions where the TLV is exceeded, use an approved air-supplied mask or
organic canister respirator for protection against mist and vapors.

Use rubber gloves and apron to avoid repeated or prolonged comtact with liquid and safety
glasses or goggles to avoid eye contact by splashing. Depending on how the material is
used and conditions of use, additional body protection may be desirable,

Eyewash fountain and safety showers should be available to areas of use and handling.

DEHP contaminated clothing should be removed and laundered before reuse.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in a ventilated area away from oxidizing agents and sources of heat or ignition.
Follow good hygienic practice to avoid chronic effects. Wear clean work clothing.
Avoid prolonged or repeated contact with liquid and inhalation of mist or vapors. Do
not eat or smoke in areas where this material is used or stored. Wash exposed skin areas

after working with this material and before using restroom facilities, eating or smoking
Do not take internally.

DATA SOURCE(S) CODE: 1-12,14,23,38,47

A 4
, APPROVALS: Mis/CRD M MV crter
Judgmenis as o the suitabilty of information herein for purchaser's purposes are necessanly L

purchaser's responsibility. Theretors, although reasonable care has been taken in the preparation of

such rsormarion, Genvum Publishing Corporation extands no warranties, makes no representations and INDUST. HYGIENE -SAFETY v %} 12 -4-PL

assures noresponsiility as to the accuracy or sutability of such information for apphcation 10 purchaser's 7
MEDICAL REVIEW: December 1984

intended Durposes or for consequences of 1S use.

GENIUM PUBLISHING



CADMIUM OXIDE

coXx

Common Synonyma Sohd Yeliow-brown Odorless 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
m €.1  Flash Point Not Hammable {See Haxard Assessment Handbook}
Sinks €2 Flammsbie Limits in Al Not lammable n
ks in weler. 8.3 Flre Extinguishing Agents: Not pertinent
8.4 Fire Extinguishing Agents Not to be
Used: Not pertinent
AVOID CONTACT WITH SOLID AND DUST. KEEP PEOPLE AWAY. €5  Special Hazards of Combustion 11. HAZARD CLASSIFICATIONS
Wear 8 dust respirator. Producta: Toxic cadmium oxide fume
Stop discharge if possible. . 11, 1 Fede: ations:
Isciale and remove discharged matenal may form in fices. 1 Code o 7! Regu
Nouty local health and pollution contro! agencies ©.6 Behsvior In Fire: Data not availabie Nat histed
6.7 Ignition Tempersture: Not pertinent 11,2 NAS Hazard Rating for Bulk Water
€8  Electrical Hazard: Not pertinent Transportation: Not iisted
— 69 Burning Rate: Data not available 113 NFPA Hazard Classification:
ot tiamm: . Not listed
POISONOUS GASES MAY BE PRODUCED IN FIRE. 6.10 Aclabatic Flame Tempersture: ot
Wear goggles and sell<contained breathing apparatus. Date not available
€.11 Stoichiometric Alr to Fuel Ratio:
Fire Data not available
.12 Fiame Temperature: Data not aveilable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
DUST ; ;
POISONOUS IF INHALED. 7.1 Reactivity With Water: No reaction
It inhaled wiil cause cougning. 72 Reactivity with Common Msateriala: Data
)1 in eyes, hold eyends open and flush wilh pienty ot water. not availadie
If breathing has siopped. give anificiai respiration.
if breathing is gitficutl, give oxygen. 7.3 Stbiity During Tranaport: Siable
7.4 Neutralizing Agents for Acids and
SOouD
Iriating o skin and Caustice: Nol pertinent
It swallowed wili cause nausea and vomiting. 7.5 Polymertiation: Nol pertinent
Exposure Remove contaminaled ciothing and shoes. 7.6 Inhibitor of Potymerization:
Flush atfecled areas wilh plenty of waler. Not pertinent
IF IN EYES, hoid eyelds open and flush with plenty of water.
IF SWALLOWED and victim 1s CONSCIOUS, have wictim dnnk water 7.7 Molar Ratic (Resctant to
or mik and have wctim induce vomilng. Prod: : Date il
IF SWALLOWED an victim 15 UNCONSCIOUS OR HAVING CONVULSICNS. uet): Dais not avaiabie
00 nothing except keep viclim warm. 7.3 Reactivity Group: Daia not availabie
12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
EHect of low concentratons on 8Quatic fife is unknown. Solic
Waeater May be dangerous f 1t enters water inlakes. 122 Molecular Weight 12€.4
Pouuﬂor‘ Notrty local heslth and wildife officials. 12.3  Bolling Point at 1 st Not pertinent
Notity operators of nearby water inlakes. (decomposes)
124 Freezing Point Not persnent
12.5 Critical Temnperaturs: Not partnent
N HA
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 126 Critical Pressure: Not pert
(Ses Reaponse Methods Handbook) 2.1 Category: None 1.1 Aguatic Toxiciy: Data not available 127 Specific Gravity:
Shouid be removed 22 Cissx: Not pertinent 1.2 Waterfow! Toxicity: Data not svailable 6.95 &t 20°C (solid)
Chemical and physical teatment 83 Biologicel Oxygen Demand (BODK 12.8  Uquid Surtace Tenslom: Not petinent
None 12.9  Liquid Wates Intertacial Tension:
8.4 Food Chain Conoentration Polentiat Not pertinent
Concentrated by shellfish 12.10 Vapor (Gas) Specitic Gravity:
Not perbnent
12.11 Ratio of Specific Heats of Yapor (Gas):
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Not perti
pertinent
11 CG Compatibiity Ciass: Not kisted 4.1 Physical State (as shipped)y Soiid 1212 Latent Heal of Vaporiation:
3.2 Formuix CdO 4.2 Color. Yeliow-brown 10 brown Not pertinent
a3 INO/UN Designation: Not ksied 4.3 Odor:. None 12.13 Heal of Combustion: Not pertinent
a4 DOT ID No: 2570 12.14 Hest of Decomposition: Not perunent
3.5 CAS Registry No. 1306-18-0 12.15  Heal of Solution: Not perunent
12.16 Heat of Polymerization: Nol pertinent
12.25 Heat of Fusion: Data not available
12.26 Limiting Value: Dals not avaisbie
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 12.27 Reld Vapor Pressure: Data not availsble
S.1 Personal Protective Equipment Bu. Mines approved respirator, gogglen; rubber gioves 9.1 Grades of Purity: Reagent, technical
52 Y F 9 Exp : A single oxpo 10 cadmium oxide fumes can cause severe or 9.2 Storage Tempersturs: Ambient
tatal ung imitation; chromc porsoning i ized by Wng inpury (emphy } and kidney 9.3 Inert Atmosphers: No requirement
dEstunction. ingestion produces severs 1oxic eflects; both kigney and liver inpries may occwr. 9.4 VYenting: Open
Contact with eyes causes imitation.
53  Trestment of Exposure: INHALATION: if there has been known exposure 1o dense cadmum
owce fume of it cough, chest tightness, or respiralory distress octw sher possidle exposure,
place patient a1 bed rest and call 8 physician. INGESTION: induce vomiting; stop initation by
gving milk or egg whites st frequent intervals; perform gastic lavage: seek medical aftention.
EYES: flush with water for st least 15 min.
54  Threshold Limi Value: 0.05 mg/m® as Cd
55 Short Term inhalation Limita: 0.1 mg/m?, 30 min.
£.8  Toxicity by Ingestion: Grade 3: oral rat LDeo = 72 mg/kg
5.7 Lste Toxicity: Delayed liver, lung, and kidney damage has foliowed respiratory exposures 10
cacmum salts in industry.
58  Vepor {Gas) krrhtant Ch Data not
5.9 Liquid or Solid irritant Charscteristics: Data not available NOTES

§.10 Ocor Threshoid: Odoriess

811

1DLH Value: 40 mg/m? aes Cd
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COX

CADMIUM OXIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal Temperature e Temperature N

(degeeeeasmf-') 1o%e! (degeeees F unit per pound-F (degeees F) ung;sg?e%eoro?_gur- (degFr)ees F) Centipoise
N N N N
(o] o} o] ¢}
T T T T
P P P P
E E E E
R R R R
T T T T
| t | |
N N N N
E E E E
N N N N
T T T T

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperzture Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
1 N N N
N (o] o} 0]
S T T T
o}
L P P ]
U E E E
B R R R
L T T T
E 1 | |
N N N
E E E
N N N
T T T




CHROMIC ANHYDRIDE

CMA

Solid flakes or
powder

Sinks and mixes with water,

Dark red

Avosd eon\aclwnh-ohdnndmul. Keep peopie gwey.
od brea and rubber overclothing

6. FIRE HATARDS

Flash Point: Not flammable

Flammable Limits In Al Not flammable

Fire Extinguishing Agentx Waler

Firs Extinguishing Agents Not to be
Usedt Not pertinent

Specisi Harards of Combustion
Products: Not pertinert

Behavior in Fire: Containers may explode

10. HAZARD ASSESSMENT CODE
{See Hazard Assesament Handbook)
ss

11

11.  KAZARD CLASSIFICATIONS
Code of Federnl Reguistionx:

Jsolate and remove oischar, 67  lonition Temperature: May ignile organic Oxidaer
mwmwwmmwm materials on Contact. oy e 112 KAS Hazsrd Rating for Bullkk Water
88  flectrical Hazartt Not pertinent Transporistion: Not ksted
o 69 Buming Rate: Not flammable 113 NFPA Hazard Classification:
May caise fire on contact with combustioes. €10 Adabetic Flame Temperature: Category Ciaasification
Exumnowsh ,,":,y owode‘ when heated in 2 fire. Dets not svaiable Heahth Hazard (Bive) ............ 3
water. i
Coot exposed contaners with waler, e Al fo Fuel Retic: :W'W (Red) o
Fire Dets not availablo eactivity (Yeliow) .. 1
6.12 Flame Tempersture: Data not aveilable oxy
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
stﬁlub?xn okin and 7.1 Resctivity With Water: No reection
E‘m I Mwed ot ” 7.2 Reactivity with Common Materials: May
emove CoNtamnal NgQ al shoes. 4 -
Flush eflected areas with plenty of water. with org m-lenn.ls rapdly
IF IN EYES, hoid eyeixis open and flush with plenty of water. enough 1o generste sutficien heat o
IF SWALLOWED anc victmn 18 CONSCIOUS, have victim onnk water cause ignition. Prolonged contact,
o mitk.
DO NOT INDUCE VOMITING. pesicularty on wood fioors, may
produce & fire hazard.
Exposure 7.3 Stabliity During Transport Stable
7-4  Nevtraitzing Agents for Ackis snd
Caustics: Flood with waler, rinse with
sodsum bicarbonate soltion,
7.5 Polymerstion: Not pertinent
7.6 Inhibitor of Polymerization
Not pertnet
7.7 Motar Ratic (Resctant to
m;o_u not available 12 PHYSICAL AKD CHEMICAL PROPERTIES
74 Rasctivity Group: Dsta not available 121 Physical State at 15°C and 1 st
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Solid
Water May be angorous f f erers waler imakes. 122 Moleculsr Weight 100.01
Notity local health and widite officials. ‘
Pollution Notrty operators of nearty water intakes. ::j :olllnqn:oht n;mm Not permnent
125 Critical Temperature: Nol pertinent
128  Critical Pressure: Not pertnert
ISCHA B
1 RESPONSE TO DISCHARGE 2. LABEL . L. WATER POLLUTION 127 Specific Gravhy:
(See P Methods ) 21 Category: Oxdizer &1 Aquatic Toxcity: 270 at 20°C {sobd)
Issue wamning-water contaminant 22 Class: 5 001 ppm/48 hv/daphnia/TL, 128 Liquid Surtace Tension Not persnent
Drenvrsa and fiush 52 ppm/96 hr/gokdfish/died 129 Uquid Water intertacial Tension
82 Watertowl Toxicity: Data not available Not pertinent
83 Biological Oxygen Demand (BOD)X 1210 Vapor (Gas) Specific Gravity:
None Not pergnent
8.4 Food Chain Concentration Potentiat 1211 Ratio of Specific Heats of Yapor (Gask
None Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1212 Latent Hest of Vaporization:
31 CG Compatibiity Ciass: Not kisted 4.1 Physical State (ss shipped) Soiid Not pertinent
32 Formuix CrOs 42 Color: Dark red 12.13 Hest of Combustiorz Not pertinent
23 IMO/UN Designation: §.1/1463 4.3 Odor:. None 1214  Heat of Decompoaltiorr Not pertinent
a4 DOTID No.: 1483 1215 Heat of Solution: Not pertnent
3.5 CAS Registry No. 1333-82.0 1218 Heat of Polymerizatiorr Not pertinent
1225 Heat of Fusion 37.7 cai/g
1228 LUmitdng Yalue: Data not available
12.27 Reid Yapor Pressure: Data not available
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
51  Personal Protective Equi Goggles and respe . (Specia! chromic acid finers are 9.1 Grades of Purity: Technical technical
available for respirators 10 prevent inhalabon of dust or mist) fake: 99.75%
52 Sy f w: Very imitating 10 eyes and respiratory fract Ingestion causes 92 Storage Tempersturs: Daia not available
scvuo guvo-mennnl sympioms. Contact with eyes o skin causes bums; prolonged contact 9.3 Inert Atmosphere: Dala not available
produces dermatitis (“chrome sores’). 9.4 Venting: Daia not aveilable
53 ‘Treatment of Exposurs: INGESTION: call a physician; do NOT induce vomiting. SKIN OR EYES:
wash eyes thoroughly for at least 15 min,; flush contacted skin areas with water; remove
contaminated clothing and wash before reuse.
5.4 Threshold Limhit Value: 0.05 mg/m?
55 Short Term inhalstion Limits: Not pertinert
58 Toxicity by ingestior: Grade 3: LDio = 50 1o 500 mg/kg
5.7 Laxte Toxicity: Lung cancer
54  Yapor (Gas) Irritant Characteristics: Not pertinent
5.9 LUquid or Solid irritant Characteristics: Severe skin imitant. Causes second- and third-degree
bums on short contact, very injurious 10 the eyes.
5.10 Odor Threshokt: Not pertinent
511 IDLH Value: 30 mg/m? NOTES
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CMA

CHROMIC ANHYDRIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal Temperature T Temperatur .

(dege:es F lo%? (degF:ees F) unit per pound-F (degF:Zes 3] ungazg:\e%iroigur- (deg?Zeas uF)e Centipoise
N N N N
(o] (o} (o] 0
T T T T
P P P P
E E E E
A R R R
T T T T
| | | |
N N N N
E E E E
N N N N
T T T T

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
34 161.299 N N N
36 161.699 [o] [¢] o]
38 162.000 T T T

40 162.299
42 162.699 P P P
44 163.000 E E E
46 163.299 R R R
48 163.699 T T T
50 164.000 | | |
52 164.299 N N N
54 164.699 E E E
56 165.000 N N N
58 165.299 T T T
60 165.699
62 166.000
64 166.299
66 166.699
68 167.000
70 167.299
72 167.699
74 168.000
76 168.299
78 168.699
80 169.000
82 169.299
84 169.699

1
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COPYRIGHT 1985 SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048
ALL RIGHTS RESERVED TWX 510-670-3600
CUSTCMER P.O. NO. T3551

DATE 2/20/90 MATERIAL SAFETY DATA SHEET PAGE

SECTION I -GENERAL INFORMATION

| 'ALOG NO 48565 (REORDER PRODUCT BY THIS NO.)
+<ODUCT NAME CHRYSENE 0.1G

DATA SHEET NO R430760

CHRYSENE

CHEMICAL NAME CHRYSENE
FORMULA C18H12 FORMULA WEIGHT 228
CAS 218-01-9 NRTECS GC0700000
SYNONYM CHRYSENE
MANUFACTURER SUPELCO INC. PHONE 814-359-3441
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES
CHEMICAL NAME
COMMON NAME - PERCENTAGE - CAS #
(FORMULA) - PEL(UNITS) - TLV(UNITS)
LD50 VALUE - CONDITIONS

N/A

SECTION TI1 - PHYSICAL DATA
BOILING POINT 448 C MM MELTING POINT 254 C
VAPOR PRESSURE N/A VAPOR DENSITY N/A

1442

SPECIFIC GRAVITY N/A PERCENT VOLATILE BY VOLUME N/

WATER SOLUBILITY N/A EVAPORATION RATE N/A
APPEARANCE WHITE SOLID

. SECTION IV - FIRE AND EXPLOSION HAZARD DATA
“rLASH POINT N/A FLAMMABLE LIMITS LEL N/A UEL

EXTINGUISHING MEDIA

WATER

co2

DRY CHEMICAL

ALCOHOL FOAM.
SPECIAL FIRE FIGHTING PROCEDURES

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE.
UNUSUAL FIRE AND EXPLOSION HAZARDS

N/A
SECTION V_- HEALTH HAZARD DATA

LDS0 N/A - TLV N/A
PEL N/A

EMERGENCY AND FIRST AID PROCEDURES
EYES
FLUSH EYES WITH WATER FOR 15 MINUTES.

N



INC. SUPELCO PARK BELLEFO&TE, PA 16823-0048
TWX 510-~-670-3600

2/20/90 MATERIAL SAFETY DATA SHEET PAGE

/ALOG NO 48565 (REORDER PRODUCT BY THIS NO.)
{ODUCT NAME CHRYSENE 0.1GC
YATA SHEET NO R430760

- CHRYSENE

SECTION V - HEALTH HAZARD DATA

* CONTINUED *
SKIN
PROMPTLY WASH SKIN WITH MILD SOAP AND LARGE VOLUMES OF WATER.
REMOVE CONTAMINATED CLOTHING.

INHALATION
IMMEDIATELY MOVE TO FRESH AIR.

INGESTION
N/A

EFFECTS OF OVEREXPOSURE
REPORTED ANIMAL CARCINOGEN.
SECTION VI - REACTIVITY DATA

STABILITY STABLE.

“ONDITIONS TO AVOID
~ N/A
INCOMPATIBILITY
OXIDIZING AGENTS
HAZARDOUS DECOMPOSITION PRODUCTS
N/A

HAZARDOUS POLYMERIZATION WILL NOT OGCUR.

~ CONDITIONS TO AVOID
N/A
SECTION VII ~ SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

SWEEP UP MATERIAL.
FLUSH AREA WITH WATER.
E.
ASTE DISPOSAL METHOD
oo’

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS

1443



e — v LT e e e o e e

INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 1444
TWX 510-670-~3600

2/20/90 MATERIAL SAFETY DATA SHEET PAGE 3

LALOG NO 48565 (REORDER PRODUCT BY THIS NO.)
RODUCT NAME CHRYSENE 0.1G
)ATA SHEET NO R430760
- CHRYSENE
* CONTINUED *

SECTION VIII - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (SPECIFIC TYPE)
N/A
PROTECTIVE GLOVES
WEAR RUBBER GLOVES. .
EYE PROTECTION
WEAR PROTECTIVE GLASSES.
VENTILATION
USE ONLY IN EXHAUST HOOD.
SPECIAL
N/A
. HER PROTECTIVE EQUIPMENT
N/A

SECTION IX - SPECIAL. PRECAUTIONS

STORAGE AND HANDLING

STORE IN SEALED CONTAINER IN COOL, DRY LOCATION.
OTHER PRECAUTIONS

REPORTED CANCER HAZARD.

AVOID EYE OR SKIN CONTACT.
AVOID BREATHING VAPORS.

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE
ACCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON.

LAST REVISED 12/28/89



1,1-DICHLOROETHANE DCH
Comron Synonyms Oty liqud Coloriess mﬁ:’ﬂ“ Ve 6 FIRE HAZARDS 10, MAZARD ASSESSMENT CODE
e e €1 Fiesh Point 57°F O.C. = 22°F CC. (3+0 Hazard Assesement Handbook)
Criorinated hydrochioric S ard mixes with waler 3 Fammaeble Limits In Al S.6% 10 11.4% A-P-Q-R-S
‘ Firs Extinguishing Agentx: Aicohol foamn,
water, foam, COy, dry chemcal, carbon
et echionide
le: lf-contaned breathi ratus, and rubber overciothing (INCluGH loves 4 Extinguishing
gf;ﬁ'%?r?a.;e’fpﬁfsble éﬁlﬁe?ﬂ - 79 ciuding glovesl. 84 Frs Extngu my‘;“:ﬂ hot to be 11 KAZARD CLASSIFICATIONS
S aer it b e dep 65 Specisl Hazards of Combuston 111 Code of Federal Reguiations:
Isolate ana remove discharged matenal. Products: When healed 10 decOmpOstion Not ksted
Notty local health and poilution contol agencies. omits highy 03¢ fumes 1o phosgens. 11.2 NAS Haxard Rating for Bullk Water
68  Behevior In Firs: Explosion hazard Transportation: Not ksted
07  Ignition Temperature: B56F 113 NFPA Hazerd Classificatior:
%nsmous GAS MAY BE PRODUCED IN FIRE OR WHEN HEATED. 68  Electrical Haxard: Data not kvesabie Cotogory  Claseffication
y expiode in fire. €9  Buming Aste: Dele not avaitavie Heanh Hatard (Bloe)............ 2
‘év,‘?,‘n’gﬁgfifﬁ‘;c‘fc”ﬁifﬁ'"5&:‘232%:”&%‘&”2MMI. €10 Adabatic Flame Tempersture: Flammabdty (Red) :
Fire Water may be inetlective on fire, Deta not availeble
&11 Stoichiomstric Alr 1o Fuel Ratior
Data not aveilable
612 Fiame Temperxture: Deta not aveilsbie
CALL FCR MEDICAL AID. 7. CHEMICAL REACTIVITY
;J?'U.',?o.'dm“mm g and fai 7.1 Reactivity With Water: No reaction
irfating to skin &nd eyes. ? 72 Resctivity with Common Msteciata: Data
T EUEE o o :‘d‘: :!e:ry.gé 7!5‘;1’ with plenty of water. not aveilable
:)F’ XSNWEAYLE(SD\C?!‘J: :vn: v-c‘ur:e:s CONSCIOUS have wictim crink water or milk 73 Stablity During Transport Data not
and induce vomiing. svailable
7.4 Reutnizing Agents for Ackds and
Caustics: Dela nol evailabie
Exposure 75 Polymerzation: Data not evaiabie
74 Inhibitor of Polymertaation: labie
Data not available
7.7 Moiar Ratic (Reactant to
Productk Dala no! svaiabie
724 Reactivity Group: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical Stte st 15°C and 1 stmc
Dangerous 10 aquatc e in high concentrations. Liquid
Water May be dangerous K onters water iniakes. 122 Molscutar Welght: 96.57
Pollution | N S52lates o meary watr mishes 3 Bollog o o
124 Freezdng Point
—143.32°F = —97.4°C = 175.75°K
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critcal Temperaturs:
(See Response dlethods Handbook) 21 Category: None L1 Aqustic Toxichy: S02.7°F m 261.5°C m 534.65°K
Issue waming-high flammabiity. 22 Clasx: Not pertinem TL. (Marine pinperch) 250 1o 275 mg/1 128  Critical Pressurs:
Restrict sccess. 24-howr T, Brine shamg: 320 mg/| 734.8 psia = 50 otn = 5.065 MN/m*
Chemical and ptrysical teatment. 24-hour L, Pinperch: 160 mg/! 127  Specific Gravity:
82 Watertowl Toxicity: Dsta not svailabie 1.174 &t 20°C
33 Blological Oxypen Demand (BODX 128  Uquid Surtace Tenslonc
Percent, 0.05 g/g for 10 days Percent, 24.75 dynes/cm = 0.02475 N/m at
0.002 g/g tor 5§ deys x°C
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 84 Food Chain Concentration Potertiat 128 Liquic Water intartacial Tension
L1 CGC Mty Class Halog 4.1 Physical Strte (ss shippedx Data not avaable Outa not svailable
hyorocarbon Oily hquid 1210 Vapor {Gas) Specific Gravity: 3.42
32 Formuia CaHeCl 42 Color: Coloriess 1211 Ratio of Specific Hests of Yapor {(Gesk
43 1MO/UN Designation: Not listed 4.3 Odor; Chioroform 1.136 a1 20°C {B8°F)
A4 DOT ID Moz 2362 1212 MMMVM
3.5 CAS Registry No: 75-34.3 131.6 Bru/ib = 73.1 cal/g =
3.06 X 10% J/kg
12,13 Hesl of Combustion: —4,774 Bw/ib =
5. HEALTH HAZARDS 9. SHIPPING INFORMATION —2,652 cal/g = —111 X 10! J/kg.
1214 Heat of L Deta not
51 | In areas of poor ventialtion or high concentaton, a 9.1 Grades of Purity: Data not svailable 1215 Meet of Sohstion: Deta not svaitable
sefi-contained breathing apparatus with full 1ace mask shouid be wom. Chemical workers $2 Storape Temperature: Cool 12,18 Hest of Polymertation: Data not available
gogples, rubber gioves, and protective ciothing should be wom. 9.3 Inert Atmoaphers: Data not svailable 1225 Heat of Fusion: Data not svailable
52 Symptoms Following Exposure: INHALATION: Iritation of Yy tract S i ing, 9.4 Venting: Data not available 1226 Limiting Yalve: Data not avai
coughing, dzziness, naused, and vomiting. EYES: Imtation, lacrimation, and reddening of 12.27 Reld Vapor P 7.35 psia
conjunctiva. SKIN: imftation. Prolonged or repested skin cormact can produce & shight bum.
INGESTION: ingestion incidental to industrial handling s no! considersd to be & problem.
Swaliowing of substantial amounts could cause nausea, Yomiting, faintness, drowsiness,
53  Trestment of Exposurs: Call a doctor, INHALATION: Remove from contaminated asea: keep
MWQMHWMMW.WWW‘MM-WEYES:
Flush with largs amounts of water or wask bicarbonate of soda solution. SKIN: Dikste with large
amounts of water. Remove contaminated clothing. INGESTION; Attempt 1o empty stomach;
dilvie by administering fiuids (tap water, 308Dy water, sall water, or mik).
£4 Threshoid Limh Value: 200 ppm.
&5 Short Term inhaiation Limits: 250 ppm.
58 Toweity by Ingestion: Grade 2 LDao = 0.5 10 § g/kg (rat). NOTES
&7 Late Toxcity: Chronic exposurs mey cause lver damage and Animal
mmumwummnwwwmtﬂw
58 Vw(ou)lnmmﬁputumlﬁqmmdhwumm
system If present in high The sfiect s
59 Muswnmwummnmwmmwﬂww
. remain, May Cause smarting and resdening of skin.
N ' 510 Odor Threshoic: Data not svallabie
5.13 IDLH Value: 4,000 ppm
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DCH

DICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20

LIQUID VISCOSITY

. . British thermal
Temperature Pounds per cubic Temperature British thermal Temperature - Temperature _—
(degeees F fo%t (degeees F) unit ;er pound-F (degeees F) ”ng'm‘;h per hour- (degprees F} Centipoise
quare {oot-F
35 75.198 D 35 .804 35 817
40 74.929 A 40 789 40 585
45 74.660 T 45 .795 45 574
50 74.389 A 50 791 50 .555
55 74.120 55 .786 55 537
60 73.851 N 60 .782 60 520
65 73.580 o} 65 778 65 504
70 73.311 T 70 773 70 489
75 73.042 75 .769 75 475
80 72771 A 80 765 80 462
85 72.502 v 85 .760 85 448
A 90 .756 90 437
! 95 752 95 426
L 100 747 100 415
A 105 743 105 405
B 110 739 110 .395
L 115 .386
E 120 377

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12,23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F} foot (degrees F) per pound-F
68 500 =70 —1.334 —100 07407 D
—60 —1.944 —80 .05000 A
—50 —.555 —60 02594 T
—40 .B35 —40 .00187 A

—30 225 —20 .02219
-—20 .386 0 .04626 N
—10 .996 20 .07032 0
0 1.607 40 .09439 T
10 2.217 60 .11845
20 2.827 80 14252 A
30 3.438 100 .16658 v
40 4.048 120 18065 A
50 4.658 140 21471 1
60 5.269 160 .23878 L
70 5.879 A
80 €.489 B
90 7.100 L
100 7.710 E
110 8.321
120 8.931
130 9.541




DCH

DICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal Temperature o Temperature W
(degeees F) fo%t (deg’iees F) unit per pound-F (degeees F) ung;ag:'eﬂg';?_g”" (degF:ees F) Centipoise

35 75.198 D 35 .804 35 617

40 74.929 A 40 799 40 595

45 74.660 T 45 795 45 574

50 74.389 A 50 791 50 .555

55 74120 55 .788 55 537

60 73.851 N 60 .782 60 520

65 73.580 (o} 65 778 65 504

70 73.311 T 70 773 70 .489

75 73.042 75 769 75 475

80 72771 A 80 .765 80 462

85 72.502 \ 85 .760 85 449

A 90 .756 90 437

| 95 .752 95 426

L 100 747 100 415

A 105 743 105 405

B 110 739 110 395

L 115 .386

E 120 377

1

12,21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12,23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

.

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68 .500 =70 —1.334 —100 .07407 D
—60 —1.944 —80 .05000 A
—50 —.555 —60 02594 T
—40 .835 —40 .00187 A

—30 .225 —20 .02219
—20 .386 0 .04626 N
—10 .996 20 .07032 0
0 1.607 40 .09439 T
10 2.217 60 11845
20 2827 80 14252 A
30 3.438 100 .16658 v
40 4.048 120 .19065 A
50 4658 140 21471 |
60 5.269 160 .23878 L
70 5.879 A
80 6.489 B
20 7.100 L
100 7.710 E
110 8.321
120 8.931
130 9.541




1,2-DICHLOROETHYLENE

DEL

Liqusd Coloriess Sweet pleasant odor

Sinka in water. Flammable, irritating vapor is produced

Dxodorm
G- 1, 2-Schioroethylene
trarw- 1, 2-Gichioroethylene

Wear goggles ang self-conlamed bresthung apparatus.
Shut off gntion sources. Call fire depanment.

Stop msc?mge i possibie. Keep peopie awsy.

isoiate and remove discharged meteral.

Notrty iocal health and potiution conrol agencies

FLAMMABLE.
POISONOUS GASES MAY BE PRODUCED IN FIRE.

Vapor may expiode i igniled in an enciosed aes.

Fi Extinguish with dry chemicals, Ioam of carbon dicxice
ire Water mey be inetlectrve on fire.

Cool exposed coritarers with watef.

& FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
(o0 Haxard Assssament Handbook)

A-X-Y

CALL FCR MEDICAL AID.

VAPOR

i inhaled will cause dapness, Nausses. vomiding, of
drthcuh brea

Move wictim 10 fresh ar.

i bregthing has sioppec, pve anificial respraton.

it breathing is ditficult, grve oxygen.

€1 Fiash Point 37°F C.C.

62 Fammable Limits In Air 0.7%-12.8%

€3 Fire Extinguishing Agents: Dry chemical,

¢4 P Extnguishing Agents Mot to be
Usect Water may be ineflective.

&5 Special Haxards of Combustion
Products: Phosgene and hydrogen
chionde tumes may form in fres,

8.6 Behavior In Fire: Vapor is hoavier than air
and may travel a considerable distance 10
a source of ignvion and flash beck.

67 Igniton Temperature: 860°F

€2 Dectrical Hazard: Dala not evailadie

€9 Bumning Rate: 2.6 mm/min.

€10 Adabstic Plame Tempersturs:

Dsta not available
Contrued])
7. CHEMICAL REACTIVITY
7.1 Reectivity With Water: No reacton

72

73

74

75

7.8

78

Reectivity with Common Meterisix No
reacton
Stablity During Tramaport Subie

Mowr Rytic (Reactant to
Producty Data nol avaiabie
Reactivity Group: Data not evaiable

112 NKAS Hazard Rating for Bulkk Water

11, HAZARD CLASSIFICATIONS
111 Code of Federal Reguistions:

Flammabie bauid

uQuio
Harmtul il swaliowed.
IF SWALLOWED &nd wcum s CONSCIOUS, have wietm dnnk waler
Exposure of milk.
Efect Of iow CONCONrations On squatc e is unknown.
Water May be dangerous if il enters waler imakes.
. N iocsl health and wildide ctficials.
N PO"U”O" Ngw opernlov‘s c(.nw:y w:l:r :::kses.
1. RESPONSE TO DISCHARGE 2 LABEL
(See Resp s ) 2.1 Category: Flammabie kquid
Issue warming-high flammability 22 Casx3
Restict access
Evacusle aes
Shouid be removed
Cremical and physical testment
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 CG Competibiiity Claas: Not ksted 4.1 Physical State (as shipped) Liquid
32 Formuix CICH = CHCGI 42 Color: Colortess
13 HO/UN Designetiorc 3.2/1150 4.3 Odor: Ethereal, sightty acnid; pleasant,

14 DOT ID No: 1150 chioroform-lke

A5 CAS Regietry No. 540-56-0

3. WATER POLLUTION
Aguatic Toxicity: Deta not svakable
Watertowd Toxicity: Data not avaiable
Bioiogical Oxygen Demand (BOOK

5. HEALTH HAZARDS

L1 Personal Protective Equipment Rubber gioves; safety goggies: ar supply mask or self-
comained breathing apparstus.

52 Symp F ) ». causes nauses, itng, tremmor,
cramps, central nervous depression. Contact with Bouid causes imiaton of eyes and (on

contact) skin. Ingestion causes skght depression 10 deep NACOsA.

53 dewmwnoﬁ:mmmw;nwmimw
mnmumwm,wmmm.wﬁmmmmw
cxypen when ing is call & physician. EYES: fush with water for at least 15 min
SKIN: wash woll with 30ap and water. INGESTION: pive gastric lavage and cathartics.

54 Threshoid Limit Velue: 200 ppm

£S5  Short Term Inhaiation Limits: Data not svailable

58 Toxiciy by Ingsstion: Grade 2, oral LDss = 770 mg/kg (rat

&7 m?ommmwmmhwm

£8  Vapor (Gas) keritmm fstics: Data not svailabs

59 Liquid or Sohd kritant Characteristics: Dete not vailabie

510 Odor Threshoid: Deta not svailable

£11 IDLM Ve 4,000 ppm

[ 8}
2
23
4

§. SHIPPING INFORMATION

Graces of Purity: Commercial
Storage Tempersture: Ambert
Ineri Atmosphere: No requrement
Venting: Pressure-vacuum

12
121

122
129

124

12.10
1211

1212

1213

1214
1218
12.1¢
1225
12.2¢
227

PHYSICAL AND CHEMICAL PROPERTIES

Physical State st 15°C and 1 stm
Uignsd

Molecular Welpht: §7.0

Boiing Point st 1 stm
O 140°F = 60'C = 333K
trane: 118°F = 48°C = 321K

Freezing Point:
cis: —114°F = —B1°C = 192'K
rans: —58°F = —50°C = 223°K

1.27 at 25°C (hquad)
Lquid Surtace Tension:

24 gynes/cm = 0.024 N/m at 20°C
Uquid Watsr intertecisl Tension:

(est)

30 dynes/cm = 0.030 N/m at 20°C
Vapor {Ges) Specific Gravity: 3.34
Retio of Specific Heeta of Vapor (Gask

1.1488
Latant Heet of Yaportation:

130 Busb = 72 cal/g =

2.0 X 10% /&g
Hest of Combustion: —4,847.2 B/ =

—2,892.8 cal/g = —112.67 X 10¢ J/kg
Heat of Decompositiorr Not pertinert
Hewrt of Bohstion: Not pertinertt
Mest ot Polymertzation: Not pertinent
Heat of Fuston: Deta not avaiabie
Urmniting Valus: Data not svaisble
Reid Yapor Pressurs: Deta nol avaliable

& FIRE HAZARDS (Continved)

611 Stoichiometric Alr to Fuel Retic: Deta not avaiable

a2

Flame Temperature: Deta not svaiadie

JUNE 1985



DEL

1,2-DICHLOROETHYLENE

12,17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

T Pounds per cubic Temperature British thermal unit Temperature o Temperature -
T(Sg"g‘?ifswp)e © fo%? (deg?eees F) per pound-F (dege:es [5) ”":;3:?9%"0;22“" (deg‘:Zes ) Centipoise
35 81.020 35 .183 €5 807 40 478
40 80.820 40 .196 70 .894 50 454
45 80.610 45 .188 75 .882 60 432
50 80.400 50 .200 80 .869 70 A1
55 80.190 55 .202 85 .857 80 393
60 79.980 60 .204 90 844 90 376
65 79.780 65 207 g5 .832 100 360
70 79.570 70 .209 100 .819 110 345
75 79.360 75 211 105 807 120 331
80 79.150 80 .213 110 794 130 .319
85 78.940 85 216 115 782 140 307
90 78.740 90 218 120 .769 150 296
95 78.530 95 220 125 757 160 .286
160 78.320 100 .222 130 744 170 276
105 78.110 105 224 180 267
110 77.900 110 227 190 259
115 77.690 115 229 200 .251
120 77.490 120 231 210 244
125 77.280 125 .233
130 77.070 130 .236
135 76.860 135 .238
140 76.650 140 .240

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68 630 55 3.009 55 .05284 0 150
60 3.396 60 .05906 20 153
65 3.824 65 06587 40 156
70 4.297 70 .07330 60 159
75 4817 75 .08141 80 162
80 5.389 80 .09023 100 165
85 6.016 85 .09980 120 167
90 6.702 90 .11020 140 170
) 7.453 95 12140 160 173
100 8.272 100 .13360 180 176
105 9.164 105 .14660 200 178
110 10.130 110 .16070 220 .182
115 11.190 115 .17590 240 185
120 12.330 120 19220 260 .188
125 13.560 125 .20960 280 191
130 14,900 130 .22830 300 194
135 16.340 135 .24820 320 197
140 17.890 140 26960 340 .200
360 .203
380 .205
400 .208
420 211
440 214




DEL

1,2-DICHLOROETHYLENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature : Temperature i
(dogegres F to%? (degrees F) per pound-F (degrees F) u"g:s:?epfo'o:‘_?:"” (degpr:es F Centipoise
35 81.020 35 .193 65 807 40 478
40 80.820 40 196 70 .894 50 454
45 80.610 45 198 75 .882 60 432
50 80.400 50 .200 80 .869 70 411
55 80.190 55 202 85 .857 80 .393
60 79.980 60 .204 80 844 80 376
65 79.780 65 207 95 832 100 .360
70 79.570 70 .209 100 .819 110 345
75 79.360 75 211 105 807 120 331
80 79.150 80 213 110 794 130 319
85 78.940 85 216 115 782 140 307
20 78.740 90 .218 120 .769 150 .296
95 78.530 95 .220 125 757 160 .286
100 78.320 100 222 130 744 170 276
105 78.110 105 224 180 267
110 77.900 110 227 190 .259
115 77.690 115 229 200 251
120 77.490 120 2 210 244
125 77.280 125 .233
130 77.070 130 .236
135 76.860 135 .238
140 76.650 140 .240

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68 .830 55 3.009 55 .05284 0 150
60 3.396 60 .05906 20 153
65 3.824 65 06587 40 156
70 4.297 70 07330 60 .159
75 4817 75 .08141 80 .162
80 5.389 80 09023 100 .165
85 6.016 85 .09980 120 167
90 6.702 90 11020 140 170
95 7.453 95 12140 160 173
100 8.272 100 .13360 180 176
105 9.164 105 .14660 200 179
110 10.130 110 .16070 220 182
115 11.190 115 17590 240 .185
120 12.330 120 19220 260 .188
125 13.560 125 .20960 280 A9
130 14.900 130 .22830 300 194
135 16.340 135 .24820 320 197
140 17.890 140 .26960 340 .200
360 .203
380 .205
400 .208
420 211
440 214




ETHYLBENZENE

ETB

10. HAZARD ASSESSMENT CODE

(See Hazard Asseasment Handbook)

A-T-U

11.  HAZARD CLASSIFICATIONS
11.1 Code of Federa! Regulations:

Flammabie bquid
112 NAS Hazard Rating for Buk Water
Transportatiom
Category Rating
Fie.._._ 3
Heatth R
Vapor britant e
Uiquid or Sofid lmitamt ... 2
Poisons .. 2
Walter Polution
Human Toxeity .. 1
Aquatic Toocity e 3
Aesthetic Etiect . . 2
Reactivity
Other Chemicals . 1
Water ..... o
Self Reacbon___________. 0

11.3  NFPA Hazard Classifications

Category Clrssification

Health Hazerd (Blue)—_______ 2
F ility (Red) ]
Reactivity (Yeflow} 0

‘ Common Synonyms Liquid Cotorless Sm gasoline-like 6. FIRE HAZARDS
€B Y 6.1 Flash Point: 80°F O.C.; 59°F C.C.
— s 62 Flammable Limits In Al 1.0%-5.7%
Floats on water, Flammable, irritating vapor is produced. €3 Fire Extinguishing Agents: Foam {most
eftective), waler fog, carbon dioxide or
ory chemical,
AvONd CONLACl wilh hQuid ana vapof. Reep peopse away.
Wear goggles, self-contained breathing apparaltus, and rubber overciothing €4 Fre Exﬂnquhhln.g Agents Kot to be
(including gloves). . Used: Not pertinent

Shut off ignition sources and call fire department. 6.3  Specisl Hazards of Combustion

Stop discharge it possible. Prod : britati

Slay upwind and use water spray o “knock down™ vepor. ucts: NG vapors are generated

Isolate and remave discharged mateniai. . when healed.

Nouty locat health and poflution controt agencies. 68  Behavior In Fire: Vapor is o than ai
FLAMMABLE. and may travel considerable distance to
Fl-srbod(uo'ngv-pogu-nilnuvocct. the source of ignition and flash back.
mé&‘,’;lg plodh 14 ieated R A ANECI8TaRA%, and rubber overclothing 6.7  lgnition Temperature: va

(inctuding gloves). bon d 6.8  Electrical Hazard: Not pertinent
H Extinguish with dry chemical, foem, or carbon dioxide. . 5. /i
Fll'e Water may be inetfective cn fire. 8.9  Buming Rate: 5.8 mm/min.
Cool exposed containers with water. 6.10 Adlabatic Flame Temperature:
Data Not Available
(Continued)
ALL FUR MCUILAL /iU,
SALE o MEpat 7. CHEMICAL REACTIVITY
YAPOR y
Irritating to eyes, nosa and throat . ;_; ::m m Water: MJ.TS’:;. No
mml&d"gﬂ‘%w daziness or difficull breathing. lﬂMfYV Cominon
If breathing has stopped, give artificial respiration. reacton
if breathing is difficuit, gve oxygen. 7.3 Stabiity During Tranaport Stable
7.4 Neutnalizing Agents for Acids and
LQuIo ¢ y
ot o i and 7.5 Pmu::mmm
m&'e"cm'ﬂmed clothing and shoes.
Exposure Flush arlecleld are:s with plenty of water. 7.6 Inhibitor of Polymerization:
IF IN EYES, hold eyelids open and flush with plenty of water. Not pertinent
IF SWALLOWED and wictim is CONSCIQUS, have victim dnnk water 77 Ratio (R o
or milk, 7 Molar enctant ]
DO NOT INDUCE VOMITING, Product) Data Not Avaiabis
7.8 Reactivity Group: 32
. HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS,
Water Fouting 10 shoreline.
May be dangerous if it enters water inlakes.
Pollution Notity local health and wildite officials.
Nouty operators ol nearby water intakes.
[
1L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(Ses Response Methods Handbook) 2.1 Category: Flammable hiquid 8.1 Aquatic Toxkcity:

Mecharscal containment 22 Class: 3 29 ppom/96 hr/bluegilt/TL,/fresh waler

Shoud be removed 4.2 Waterfowl Toxicity: Data not availabls

Chemical and physical treatment 8.3 Blological Oxygen Demand (BODY

28% (theor.}, 5 days
8.4 Food Chaln Concentration Potentiak:
Nons
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 CG Compatidliity Class: Aromatic 4.1 Physical State (as shipped): Liquid
hydrocarbon 4.2 Color: Coloriess
32 Formuix CeHsCHICHa 43 Odor: Aromatc
33 HIO/UN Designation: 3.3/1175
34 DOT IO Moz 1175
3.5 CAS Registry Mo. 100414

3. HEALTH HAZARDS

51 Personal Protective Equipment Setf-contained breathing apparatus; ssiety goggles.

£2 Symptoms Following Exposurs: Inhalation may cause imitation of nose, dizzinesa, depression.
Modenats rritation of eys with comeal injury possible. Lritates skin and may cause bdlisters.

5§31  Treatment af Exposure: INHALATION: if il effects occur, remove victim 1o fresh air, keep him
warm and quist, and gel medical heip promptiy; if breathing stops, give artificial respiraton.

INGESTION: induce

ing only upon physici : material in lung may cause

s app

chemical pneumonitis. SKIN AND EYES: promplly flush with plenty of water (15 min. for eyes)
and get medical attenton; remove and wash contaminated ciothing before reuse.

54 Threshokd Limit Value: 100 ppm

55 Short Term Inhalation Umits: 200 ppm for 30 min.

S8 Toxicity by ingestion: Grade 2; LDss =~ 0.5 10 5 g/kg {ran)

S7 Laste Toxicity: Data not svaiable

3  Vapor (Gas) Irritant Characteristic Yapors cause moderate imitation such that personnet will
find high concentrations unpieasant. The effect is temporary.

59  Uquid or Solid Irritant Characteristics: Causes smartng of the skin and first-degree bums on
shor exposurs; may cause secondary bums on long exposure.

510 Odor Threshoid: 140 ppm

K11 IDLM Yakue: 2,000 ppm

9.1

92
.3
9.4

9. SHIPPING INFORMATION

Grades of Purity: Research grade:
99.98%; pura grade: 99.5%; technical
prace; 99.0%

Storage Temperature: Ambient

inert Atmosphere: No requrement

Yenting: Open (flame arrester) or
pressure-yacuam

28

127

128

129

1210

”n

1212

1213

1214
12,15
12.18
1225

1227

PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C and 1 atmc

Liquid
Molecular Weight: 106.17
Boiling Point st 1 atre
277.2°F m 136.2°C = 409.4°K
Freezing Point
—138°F = —85°C = 178°K
Critical Tempenature:
651.0°F = 343.9°C = 817.1°K
Critical Pressurs:
523 psia = 35.6 atm = 3.61 MN/m*
Specitic Gravity:
0.867 at 20°C (hiquid}
Uqukd Surface Tensiorc .
29.2 dynes/cm = 0.0232 N/m at 20'C
Uquid Water Interfacial Tension:
35.48 dynes/cmn = 0.03548 N/m at
20°C
Yapor (Gss) Specific Gravity:
Not pertinent
Ratio of Specific Hexts of Yapor (Gas):
1.0
Latent Heat of Yaportzstionr
144 Bw/Ih = 80.1 cal/g =
3.35 X 10* J/kg
Heat of Combustor: —17,780 Bu/lb
= 9877 calfg = —412.5 X 10% J/hg
Heat of Decompositior: Not pertinent
Heat of Solution: Not pertinent
Heat of Potymertzation: Not pertnent
Heat of Fusion: Data Not Avadabie
Umiting Value: Data Not Avaiabie
Reid Vapor Pressure: 0.4 psa

6.12

& FIRE HAZARDS (Continued)
€11 Stolchiometric Alr to Fuel Ratio: Dats Not Available

Frame Temperature: Data Not Available

JUNE 1985




- "COPYRIGHT 1985 SUPELCO, INC. SUPELCO PARK EBELLEFONTE, PA 16323-0048 1072
ALL RIGHTS RESERVED TWX 530-670-3600
CUSTOMER P.O. NO. T2159

DATE 6/06/89 MATIERIAL SAFETY DATA SHEET PAGE 1

P
v

Ve SECTION I ~GENERAL INFORMATION
CATALOG NO N/A (REORDER PRODUCT BY THIS NO.)
PRODUCT NAME FLUORENE &G

DATA SHEET NO R430800

FLUORENE
CHEMICAL NAME 9H-FLUORENE
FORMULA C13H10 FORMULA WEIGHT 166
CAS 86-73-7 NRTECS LL5670000
SYNONYM FLUORENE
MANUFACTURER SUPELCO INC. PHONE 814-359-3441

ADDRESS SUPELCO PARK, RELLEFONTE, FA 16823-0048

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES
CHEMICAI, NAME
COMMON MAME - FERCENTAGE - CAS #
(FORMULA) - TLV(UNITS)
LD50 VALUE -~ CONDITIONS

N/A
SECUION 111 - PHYSICAL DATA
BOILING POINT 298 C MM MELTING FOINT 112 C
VAPOR PRESSURE N/A VAPOR DENSITY N/A
SPECIFIC GRAVITY N/A PERCENT VOLATILE BY VOLUME N,
“ATER SOLUBILITY N/A EVAPORATION RATE N/A

PEARANCE WHITE SOLID

SECTI[ON_ 1V - FIRE_AND EXFLOGSION_HAZARD DATA

FLASH POINT N/A FLAMMABLE LIMITS LEL UL

EXTINGUISHING MEDIA

WATER ;

co2

DRY CHEMICAL

ALCOHOL FOAM.
SPECIAL FIRE FIGHTING PROCEDURIS

WEAR SELF CONTAINED BREATHIN: APPARATUS WHEN FIGHTING A CHEMICAL FIRE.
UNUSUAL FIRE AND EXPLOSION HAZARDS

N/A

JIEALTH HAZARD _DATA

LDSO  N/A S TLV N/A

EMERGENCY AND FIRST AID PROCEDURES
EYES
i FLUSH EYES WITH WATER FOR 15 MINUTES.

SKIN
PROMPTLY WASH SKIN WITH MIID SOAP AND LARGE VOLUMES OF WATER.



.CCc, INC. SUPELCO 2ARK BELLEFONTE, PA 16823-0048
TWX 510-670-3600

TE 6/06/89 MATERIAL SAFETY DATA SHEET PAGE

'ATALOG NO N/A (REORDER PRODUCT BY THIS NO.)

“gRODUCT NAME FLUORENE %G
DATA SHEET NO R430800
FLUORENE

SECTION_V_ -~ HEALTH HAZARD DATA

* CONTINUED *

INHALATION

IMMEDIATELY MOVE TO FRESH AIR.

GIVE OXYGEN IF BREATHING IS LABORED

IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION

CONTACT A PHYSICIAN

INGESTION
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON

NEVER TRY TO MAKE AN UNCONSCIOUS FERSON VOMIT
CONTACT A PHYSICIAN.

EFFECTS OF OVEREXPOSURE

MAY IRRITATE EYES AND,OR SKIHN

HARMFUL IF INHALED

HARMFUL IF SWALLOWED

CARCINOGENICITY - INDEFINITE IN ANMIMALS.

Y

SECTION _VI = REACTIVITY DATA

STABILITY STABLE.

CONDITIONS TO AVOID
N/A
INCOMPATIBILITY
OXIDIZING AGENTS
HAZARDOUS DECOMPOSITION PRODUCTS
N/A

HAZARDOUS POLYMERIZATION WILL NOT OCCUR.

CONDITIONS TO AVOID

N/A
SECTION VII - SPILL OR LEAK PROCEDURES

4
§

> TEPS TO BE TAKEN IN CASE MATEH]AL;IS RELEASED OR SPILLED

SWEEP UP MATERIAL.

1073
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.CO, INC. E, PA 16823-0048
TWX 510-670-3600

MATERIAL SAFETY DATA SHEET PAGE 3

ATE 6/06/89
- ‘ATALOG NO N/A (REORDER PRODUCT BY THIS NO.)
~?RODUCT NAME FLUORENE 5G

DATA SHEET NO R430800
FLUORENE

SEGTION Vil - SEIL L
* CONTINUED *
AVOID GENERATING DUST.
FLUSH AREA WITH WATER.
WASTE DISPOSAL METHOD

H ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS

COMPLY WIT
PROTECTION INFORMATION

SECTION Vlllw;m,EECLAL

SN S o

RESPIRATORY PROTECTION (SPECIFIC TYPE)

/OSHA APPROVED RESP IRATORY PROTECTION.

WEAR NIOSH
PROTECTIVE GLOVES

WEAR RUBBER GLOVES.
.OYE PROTECTION ;

i { PE.
*_ WEAR PROTECTIVE CLASSES.

VENTILATION
USE ONLY IN WELL VENTILATED AREA.

SPECIAL
N/A

OTHER PROTECTIVE EQUIPMENT

N/A

ECTIQNWLK_;mQEECIAL PRECAUTIONS

STORAGE AND HANDLING

EALED CONTAINER IN COOL, DRY LOCATION.

STORE IN S
I OTHER PRECAUTIONS

E POSSIBLE CANCER HAZARD.
AVOID EYE OR SKIN CONTACT.

LUS)

N



1
INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 1075
TWX 510-670-3600

0,

E 6,/06,/89 MATERIAL_ SAEETY DATA SHEET PAGE 4

ATALOG NO N/A (REORDER PRODUCT BY THIS NO.)
“rRODUCT NAME FLUORENE 5G :

DATA SHEET NO R430800
FLUORENE

* CONTINUED *

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE
ACCURATE AS OF THE DATE HEREOF, SUPEL(CO, INC. MAKES NO WARRANTY WITH RESPECT
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON.

LAST REVISED 10/26/88

W
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SECTION I FRODUCT SFECIFICATIONS
ca™ . U-783 Fluoranthene
2H4-44-0
lied by CHEF
EMERGENCY PHOME #:

Pk lHl POORGYE 3188, WEST CHESTER, Fa, 19381 (210)492-3024

Lot Ho. } Q- 92% . furity
This is to certify that e by various chromatographic, spectral and
thermal methods. The procedures Untd AVE CORE Ileld to be STATE DF THE ART. CHEM SERVICE, Inc.
gquarantees purity of unopened bottles until grpiration on the bottle.

SECTION II TOXICITY DATA

RAT OR HOU%E lDJ@ ! hTF(aH ' O8HA P : ﬁLbIH TIV
LDCUmufru : Hés , bl '

This campaund iz considered to b

SECTION III FHYSICAL DATA

l EVAFURATlON RATF
VAFOR DENSITY | (Butyl acetates=!

————
M

NkLTING PUlNI BOILING POINT DLN Ty VAFOR FRESHURE

~—— UDOR \ COLOR ' }HA F ' ULUBlLTTY IN NATLR
HA : 9 : :In oluble

SECTION IV FIRE AND EXFLOSION HAZARD DATA

FLASH POINTy Data not available
EXTINGUISHING MEDIAY Carbon dioxide, dry chemical powder or spray.

Mo explosion limits are available for this compound.

SECTION V HEALTH HAZARD DATA

Contact lenses should not be worn in the laboratory.
A1l chemicals should be considersd hazardous - Avoild ﬂJr:rt leal contact!

Can cause skin irrif'"'"", » eve irritation. Can be 1l if absorbed through the skin.
an be harmful i 3 hxxmnnl i oinhaled. Can be drritating to mucous membranes.
Suspected Earclnuu.n-mdf pr U W CET

Frolonged gxposure may cause nausealheadache/diz rinas

T .
ARG/ gye l.l-::llll'.:(l;lk’:.'n




0-78% FAGE 2

-

CTION VI FIRST AID

™

S

ance intended to counteract the

pErsonmnesl .

An antidote
anly by a phy

CONTROL CEMTER.

poison. It should be administered
g ocan be obltained from a POISON

oF A trained en

. Flush skin with water for
sliin.
having difficulty breathin

with water Tor
soap and wal
ahoair. dadminister
thing administer artifici
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SECTION IX FRECAUTIONS TO BE TAKEN IN HANDLING
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ISHA/HEHA approved s ty equipnent. Avold contact with & clothing. Keep tightly
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SECTION X SPECIAL PRECAUTIONS AND COMMEMTS
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SECTION I FRODUCT S#ECIFICATIONS
T, F83 ITndeno(l.d.3- J.D)pyrcne
Fhenviene py

WEST CHE!

b de 19E-39-5 fher name
upplied by CHER P BUH
EWMERGEMCY PHONE #:

0
Lot Mo. }..5..2_.!_.}“.!..‘:’ Furity . 992 Certified by “_._:6_\__.

This is to certidf of this sample was made by various chromatographic, spectral and
thermal methods. Th aifiny
guarantess purity of unup»n-d huL+.

fe PA, 1381 (E215)492-0026

2 are considerad to be STATE OF THE ART. CHEM SERVICE, Inc.
5 until)l ezpiration on the boltle.

SECTION II TOXICITY DATA

hAT UR NUU&& anw l hTELQ“ : UHHA Pbl ' ﬁLCIH TLV :

72mg /s kg v MEFSERAGE ' M : HA :

This compound is considered to be toxic.

SECTION III FHYSICAL DATA
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SECTION IV FIRE AND EXFLOSION HAZARD DATA

FLASH POINT: 288+ C
EXTIMGUISHING MEDIA: Carbon dioxide, dry chemical powder or spray. '
Ho explosion limits are available Tor this compound.

SECTION HEALTH HAZARD DATA

Contact lenses should not be warn in the laboratory.
All chemicals should be considered hazardous - Avoid direct physical contact!
Suspected Carcinogen-may produce cancer. Overall toxic data unavailable.

Based on the toxicity of compounds of similar.structure this material is probably highly hazardous.
L4



F83 PAGE 2
SECTION VI FIRST AID

fn antidete is & substance intended to counteract the effect of a poison. It should be administere
only by a physician or a trained emergency personnel. Medical advice can be obtained from a POISOP
COMTROL CENTER.

In-—ase of contacts Flush eyves continuously with water for 1520 minutes. Flush skin with water fo
15-20 minutes. If no burns have occurred-use soap and water to cleanse skin.

If inhaled remove patient to fresh air. Administer oxygen if patient is having difficulty breath:
. If patient has slopped breathing administer artificial respirations.

If patient is in cardiac arrest administer CFR.

Continue life supporting measures until medical assistance has arrived.

Remove and wash contaminated clothing.

If patient is exhibiting signs of shock - Keep warm and quiet.

Contact Poison Control Center immediately if necessary.

Do not administer liguids or induce vomiting to ap unconscious ar convulsing person.
I7 patient is vomiting-watch closely to make sure airway does not become ob- structed by vomit.

£

Get medical attention if

NECEssary.
SECTION VII REACTIVITY DATA

Low reactivity. Incompatible with strong oxidizing agents. Flammable.
Incompatible with active metals (e.g. Soﬂiumg.

SECTION VIII SPILL OR LEAK PROCEDURES

pills or leaks: Evacuate area. Wear appropriate 0BHA regulated equipment. Ventilate area.
Sweep up and place in an appropriate container. Hold for disposal.

Wash contaminated surfaces 1o remove any residues.

DISRASALY Burn in a chemical incinerator equipped with an afterburner and scrubber.

\

S~ SECTION IX FRECAUTIONS TO BE TAKEN IM HANDLING

This chemical should be handled only in a hood. Eve shields should be worn. Use appropriate
05HA/MSHA approved safetly equipment. Avoid contact with skin, eyes and clothing. Keep tightly
closed in a cool dry place. Store only with compatible chemicals.

.

SECTION X SPECIAL FRECAUTIONS AMD COMMENTS

The above information is believed to bhe correct on the date it is published and must not be con-
sidered all inclusive. The information has been obtained only by a search of available literature
and is only a guide for handling the chemicals. 05HA regulations require that if other hazards
become evident, an upgraded MSDS must be made avalible to the employee within three months. Re-
sponsibility for updates lies with the employer and not with CHEM SERVICE, Inc. Fersons not spe-
cifically and properly trained should not handle this chemical or its container. This MSDS is
arpvided without any warranty expressed or implied, including merchantability or fitness for any
particular purpose.

This product is Ffurnished FOR LARORATORY USE OMLY! Our products may MNOT BE USED as drugs,
cosmetics, agricultural or pesticidal products, food additives or as household chemicals.



LEAD CHLORIDE LCL

e Commeon Synonyms Sohd White 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
';:d "'d‘;"';‘;m :.-; x.h p:::;o:upg::m” (See Hazard Assesament Handbook)
Lead (I1) chionde . mmal L r: Not lammable

o Sinks and mixes with water. 83  Fire Extinguishing Agents: Not pertinent ss
€.4  Fire Extinguishing Agents Not 1o be
Used: Not pertinent
K w: 6.5 Special Hazards of Combustion
x’eoa'? gc:g;:;,:ﬁ?‘-ﬁ:\?afg\:dd;se‘ém?a;zpv:uas. l|3\¥t>bel overciothing {including gloves). Products: Toxic metal fumes 11 HAZARD CLASSIFICATIONS
Fﬁng'Zﬁ?Lg;gvﬁﬁfmgw matensl. 6.6 Behavior in Fire: Can emi toxic mewl 11.1 Code of Federa! Reguhations:
Notity local health and poliution convol agencies. fumes ORM-B
&7  Ignition Temperaturs: Not pertinent 11.2 NAS Hazard Rating for Bulk Wrter
&35  Electrical Hazard: Not perinent Transportation: Not listed
- — 65 Burning Rate: Not pertinent 113 NFPA Hazard Classification:
POISONGUE METAL FUMES MAY BE PRODLCED IN FIRE. 6.10 Adlabatic Flame Tempersture: Not listed
Wear goggles, seti-contained breathing appareius, rubber overciothing Dsia not available
(including gioves). 811 Stokchiometric Alr to Fuel Ratic:
. Data not eveilable
Fire 6.12 Flame Temperaturs: Data not available
CALL FOR MEDICAL A:0. 7. CHEMICAL REACTIVITY
gg&:ggsf\ljr"ﬁiup 7.1 Raactivity With Waler: No reaction
Move 1o fresh air. 7.2 Reactivity with Common Materlais: Dzta
Keep wictim quiel anc warm. not available
SOLID 7.3 Stability Duning Transport Data not
It swaliowed, may cause meialic taste, abdominal pain, vomiting and carrhea. available
Flush atlecied area wiih plenly of water. 7.4 Weutrsiling Agents for Acids and
IF IN EYES. hoid eyeuc's open and tHush with plenty of weler.
IF SWALLCWED anc vicum 1s CONSCIOUS, have viclim drink water or milk, Caustica: Dats not available
Exposure have vichim induce vomiting. 7.5 Polymerixation: Data not avaiiable
IF S'f:’IFﬁLOWED 2ane weum is UNCONSCIQUS, do nothing except keep victim 7.6 inhibitor of Polymertxation:
- Data not available
7.7 Molar Ratic (Reactant 10
Product): Data not eveilable
74 Reactivity Group: Deia not availabwe
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State 1 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Solid
Water May bo cangerous f f enters waler intakes. 122 Moleculer Weight 278.12
PO”U”OH :mity local health and ml;hle officials. 123 Boliing Point at 1 atm:
oLty Opereiors of neary walef Inizhes. 1782°F = B50°C = 1223.2°K
124  Freezlng Point
€33.8'F = §01°C = 774.2°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critieal Temperature: Dets not available
(See Response Methods Handbook) 21 Category: None 8.1 Aquatic Toxicity: 126  Criticat Pressure: Dats not available
Issue wamning - water contamnant 22 Class: Not pertinent 5.58 ppm/986-hout/TL./Fathead 127 SpecHic Gravity:
Restrict access. minnow/soft water 5.BS at room temperglure
Shouid be temoved. 482 ppm/86-hour/TL_/Fathead 128  Liquid Surface Tension: Nol pertinent
Chemical and physical treatment. minnow/hard water 129 Uquid Water interfacial Tenslon:
23.8 ppm/96-hour/TL, /Bluegill/soft Not pertinent
water 1210 Vapor (Gas) Specific Gravity: 8.59
442 ppm/96-hour/ TL, /Bluegill/hard (calcuiated)
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS water 1211 Ratio of Specific Heats of Yapor (Gask
21 CG Compstibliity Clasa: Not listed 4.1 Phyasical State {as shippedk 31.5 ppm/96-hour/TL,/Goidfish/scft Daia not available
3.2 Formula: PoCla Solid (crystal powder) water 12.12 Latent Hest of Vaporizationr
3.3 IMO/UN Designation: Not listed 4.2 Color: White 20.6 ppm/96-hour /TL, /Guppy/soft 181.5 Bw/tb = 106.4 cal/g =
3.4 DOT 1D No.: Daia not available 43 Odor: Data not aveilable water 4.45 X 10% J/kg
3.5 CAS Registry No: 7758-854 82 Waterfowl Toxicity: Data not available 1213 Heat of Combustior Data not available
12.14 Heat of Dn h Deta not ilabl
. 1215 Heat of Solution: Endothermic
{Continved) 40.1 Br/ib = 22.3 calig =
5. HEALTH HAZARDS 8. SHIPPING INFORMATION 0.83 X 10t J/kg
12.16 Hest of Polymerization: Not perlinent
5.1 Personal Protective Equipment Wear approved ﬁFu mask, nsbber ptcnos and ult.ty .glussu. 5.1 Grades of Purity: Data not available 12.25 Hest of Fusion: 20.3 calfg
52 ymptoms F g E: : INHALATION: Joint end muscle pains, hu.d.chn. dlzzmou and 92 Storage Temperaturs: Data not aveiabie 12.26 Limiting Value: Dats not available
nsomnia. Waakne_ss. frequently of extensor muscies :?I hand and wrist (unilateral or bilsteral). 9.3 inert Atmosphere: Dala not available 1227 Reid Yapor Preasure: Data not availsble
Heavy contamination - brain damage. Swpor progressing 10 Coma - with or without convulsion, $.4 Venting: Data not available
often death. Excitation, contusion, and manis less Cer aping! p may be
i . INGESTION: A inal pain, diarthea, constipation, loss of appetie, muscular
wesnkness, headache, blue line on gums, metalic taste, nausea, and vomiting.
53 Trestment of Exposure: Call a physician INHALATION: Remove from source of exposure. Keep
victim quite and warm. EYES: Flush with pienty of water. SKIN: Wash with soap and water,
INGESTION: Induce vomiting and fofiow with gastric lavage. Administer saline cathartic and an
enema. Give antispesmoxic (calcium gluconate, atropine, papeverine) for reief of colic. if pain &
severa morphine suliste may be considered.
5.4 Threshoid Limit Value: 0.15 mg/m? as lead.
55 Short Term inhsiation Limits: 0.45 mg/m? s lead.
5.6 Toxlcity by ingestion: Guinea pig minemum tethal dose 1500 to 2000 mg/kg.
£7 Late Toxicity: In man 6 mg/m2/day inhaled long term p i ical and pal g
eftects. 1.2 mp/day ing long tenm pr CNS . Teratogenic effects. 8. WATER POLLUTION (Continued)
§8  Vapor (Gas) Iritant Characteriatic: Data not available 8.3 Bioogical Oxygen Demand (BOD): Data not available
5.9 LUaquid or Solid Irritant C tice: Data not b 8.4 Food Chain Concentration Potentiak Both fish and animal life can concentale lead.

5.10 Odor Threshoid: Data not available
5.11 IDLH Vaive: Data not availabie
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LCL

LEAD CHLORIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature - Temperature i
(degprees F) 10%1 (degp:ees F) per poung-F (degeees F) ung-mch per hour- (degeees F) Centipoise
quare foot-F

N 575 074 N N
o 600 075 e} o}
T 625 075 T T

650 .075
P 675 .076 P P
E 700 .076 E E
R 725 .077 R R
T 750 077 T T
| 775 .078 ! I
N 800 .078 N N
E 825 078 E E
N 850 .078 N N
T 875 .079 T T

800 080

925 .080

950 .081

975 .081

1000 .081

1025 .082

1050 .082

1075 .083

1100 .083

1125 .084

1150 .084

1175 .084

1200 .085

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water {degrees F) square inch (degrees F) foot (degrees F) per pound-F
40 585 N N D
50 744 0 o} A
60 892 T T T
70 1.041 A

80 1.180 P P

90 1.338 E E N
100 1.487 R R (o]
110 1.636 T T T
120 1.785 | l

130 1.933 N N A
140 2.082 E E \%
150 2.231 N N A
160 2.379 T T I
170 2.528 L
180 2.677 A
190 2.826 B
200 2.974 L
210 3.123 E




LCL

LEAD CHLORIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12,20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal uni Temperatur e T erature o
(degprees F) lopot (degp::es F) t;;e‘er pgun:-Fu ' (deg'::geasuF;3 unit-inch per hour- (g;ngeees F) Centipoise
square foot-F

N 575 074 N N
o 600 .075 (o] e}
T 625 075 T T

650 .075
P 675 .076 P P
E 700 076 E E
R 725 077 R R
T 750 .077 T T
1 775 .078 ! I
N 800 .078 N N
E 825 .078 E E
N 850 .079 N N
T 875 .079 T T

900 .080

925 .080

950 .081

975 .081

1000 .081

1025 .082

1050 .082

1075 .083

1100 .083

1125 .084

1150 .084

1175 .084

1200 .085

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12,23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperalure

Pounds per 100 Temperature Paunds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot {degrees F) per pound-F

40 .595 N N D
50 744 o] 0 A
60 .892 T T T
70 1.041 A
80 1.190 P P

90 1.338 E E N
100 1.487 R R o
110 1.636 T T T
120 1.785 | |

130 1.933 N N A
140 2.082 E E v
150 2.231 N N A
160 2.379 T T f
170 2.528 L
180 2.677 A
190 2.826 8
200 2.974 L
210 3.123 E




LEAD SULFIDE

LSuU

SO, pomder o Black, siver 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
6.1 Fiash Point No! pertinent (See Hazard Assessment Handbook)
Sinks in waler. €2 Flammabie Limits In Air; Not fiarmabie I
- 6.3 Fire Extinguishing Agentx Use appropriate
media 1o suppress exposue fre.
6.4  Fire Extinguishing Agents Not 1o be
AVOID CONTACT WiTH POWDER OR DUST. Keep people away. Used: Not pertinent 11. HAZARD CLASSIFICATIONS
Wear goggles, self-contained bresthing apparalus, rubber overclothing {inciuding gioves). 6.5 Special Mazards of Combustion
fs'cﬁli"?nzaigfngv?;fégfargec material. Products: Not pertinent 111 Code of Federsl Reguirtions:
Notty iocal heafth and poliution control agencies 6.8  Behavior in Firs: Al fire 1emperatres 6mits ORM-E
tighly 10:6¢ and iitating suthur oxdes. 112 NAS Harard Reting for Bullk Water
6.7 ignition Temperature: Not pertinent Transportation: Not listed
. €8 Electrical Hazard: Not peftiment 113 NFPA Hazard Classification:
Not flammable. i - Not listed
Poisonous and inftating gasas produced when hested. 6.9  Buming Rate: Not pertinerm
Wear goggles and self<contained breathing apparatus. 6.10 Adiabstic Flame Temperaturs:
Data not evailabie
Fi 6.11 Stoichiometric Alr to Fuel Ratic
ire Datia not available
6.12 Flame Temperature: Dats not avaiabie
CALL FOR MEDICAL AiD. 7. CHEMICAL REACTIVITY
D TONOUS IF INHALED. 7.1 Reactivity With Water: No resction
trritating 10 skin anc eves. 7.2 Reactivity with Common Mzteriais: No
Move 1c fresh air. ’ re8CtON
R EV68, 202 ey o o vt 73 Sy buring Trraprt Sube
It breathing 1s difficult, grve oxygen. 7.4 Reutrsizing Agents for Acids and
SOLID. Caustics: Not pertinent
POISONOUS iF SWALLOWED. 7.5 Polymerization: Not pertinent
EXPOSUTE Flush aftecied arezs wih plenty of water. 7.6 Inhibtior of Potymerization:
IF SWALLOWED and vicumn 1s CONSCIOUS, heve vicum drink watet or milk Not peninent
ang have victim inguce Yoriing.
|F SWALLOWED anc victim is UNCONSCIOUS or heving GONVULSIONS, do 7.7 Wolar Ratio (Reactant to
nothing excep! keep viICIm warm, Producty Deta not available
7.8 Reactivity Group: Data not eveiable
12 PHYSICAL AND CHEMICAL PROPERTIES™
121 Physical Stels at 15°C and 1 stmc
Dangerous 16 aquatc Jife in hgh concentations. Sohd
Water May be dangerous it 7 enters water intakes. 122 Weight: 239.27,
Poliution Notity local heatih anc' wildirte officials. 123 Boiiing Point ot 1 atrx
Notity operators of neerny water inlakes, 2337.8°F = 1281°C = 1554.2°K
124 Freezing Point
2037.2°F = 1114°C = 1387.7°K
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 125 Critieal Temperature: Nt pacinent
{See Response Methoos Handbook) 21 Category: None 8.1 Aquatic Toxicity: 128  Critical Pressure: Nol perunent
Issue waming-Water poilutant 22 Cisss: Not pentinent > 1000 ppm/96 he/fin fish/TL, 127  Specific Gravity:
Restrict access, 8.2 Watertowl Toxicity: Data not avasiabie 7.5 at 20°C.
Shouid be removed. 8.3 Biologial Oxygen Demand {BOD) 128  Uquid Surtace Tenmlorc Not pertinent
Chemical and physical tregiment Data not svailable 128 Liquid Water imartecial Tension:
8.4 Food Chain Concentration Potentiak Not pertinent
Positive, 18 concentrated in the food 1210 Vapor {Gas) Specific Gravity: 8.25
chain (calculaied).
3 CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS 1211 Ratio of Specific Hests of Yapor (Gask
3.1 CG Compsiibility Class: Not listed 4,1 Physical State (s shipped): Soiid Nol pertinent
22 Formuiax PDS 4.2 Color: Black powder or siver prey 1212 Lstent Heat of Vaporiation:
23 1MO/UN Designation: Not listed metalic crystals. Not pertinent
34 DOTID No: 2811 43 Odor: Deta not evailabie 1213 Hest of Combustion: Not pertinent
3.5 CAS Registry No: 1314870 1214 Hest of Decompositiort Nol pertinent
1215 Heat of Sohttion: Not pertnent
12.18  Mest of Polymerizatiorz Noi pertinent
122§ Hext of Fusiore 17.3 cal/g
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1228 Limiting Velue: Osta not evadable
. 12.27 Reid Vapor Pressurs: Deta not svaiabie
5.1 Personsi Protecth 5 clothing, rubber gloves. salety goggles, or face mask 5.1 Grades of Purity: Deia not svailable
and an approved respinator. $.2 Storsge Tempersturs: Data not aveilable
52 Symptoms Following Exposure: INHALATION OR INGESTION: Abdominal pain, loss of appetie, $.3 Inert Atmosphers: Data not available
weight koss, ion, apsthy of ing. tetigue, metalic 9.4 Vanting: Data ot available
taste and muscle incoorcination. Lead kne on gums. EYES: Imitation. May cause comneal
destruction. SKIN: Pain and severe bums.
€3 Trestment of Exposure: Call 8 doctor. INHALATION: Remove from exposure. EYES: Flush with
running waler. SKIN: Wash with soap and water. INGESTION: Gastric lavage i vomiting is not
extensive. Give 8gg white or milk as demuicent.
5.4 Threshold Limit Value: 0.15 mg/m?.
§5 Short Term inhaistion Limits: 0.45 mg/m?.
56 Toxicity by Ingestion: Grade 1. LDse 515 g/kg.
57 Late Toxicity: A ive poisOn; rep PO can lead 10 damage to the liver, kidney,
Noodmdnewousmtom.Ampocledwdnopeno!MMvsmkidmy.Sormwidonceol
teratogenic efiects in laborstory animals.
58 Vapor (Gas) Irrfiant Characteristics: Not pertinent
59 Liquid or Solid Iritant C Data not avaiiabi NOTES

5,10 Odor Thewshold: Data not available
€11 IDLM Value: Data not available
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LEAD SULFIDE

12.17
SATURATED LIQUID DENSITY

12,18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. - British thermal

Temperature Pounds per cubic Temperature British thermal Temperature A Temperature .

(deg;:ees F) fo%l (deg?ees F) unit per pound-F (degﬁees F) un:azg?ep’grc){l.gur- (degprees F) Centipoise
N N N N
(0] (0] (e} o}
T T T T
P P P P
E E E E
R R R R
T T T T
! | | I
N N N N
E E E E
N N N N
T T T T

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
64 .009 N N N
65 .009 0 (o} o
66 .008 T T T

67 .007

68 .007 P P P
69 .006 E E E
70 .005 R R R
71 .005 T T T
72 .004 | | I
73 .003 N N N
74 .003 E 7 E
75 .002 N . N
76 .002 T > T
77 .001

W




Lsu LEAD SULFIDE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Y
. - British thermat
Temperature Pounds per cubic Tem, ure ritish thermal rat ¢ Temperature o
(deg‘:ees F) fo%t (dege:'eas‘ F) ugil pser t!‘p(;!urr:‘cla-F }greng;::easug)e ung-mch per hour- (degeees F) Centipoise
quare foot-F
N N N N
(o] (o] (o] (o]
T T T T
P P P P
E E E E
R R R R
T T T T
I I ) |
N N N N
E E E E
N N N N
T T T T
!_
12,21 12.22 12,23 12,24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water {degrees F) square inch (degrees F) foot (degrees F) per pound-F
64 .009 N N N
65 .009 o} (o] (o}
66 .008 T T T
67 .007
68 .007 P P P
69 .006 E £ E
70 .005 R R R
7 .005 T T T
72 .004 ! I 1
73 .003 N N N
74 .003 E 7 E
75 .002 N . N (
76 .002 T > T :
77 .001




DICHLOROMETHANE DCM

Common Synonyms Watery kqud Coloriess Sweat, pleasant odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
m"m’ ore md-'“w'““ 6.1 Flash Point Not fiammable under (See Hazard Assessment Hencbook)
N N conditions Bkely 10 be encourered. A-P-X
Sinks in water, Imiating vapor is produced. 2 bre i AR 12%-19%

8.3 Fire Extinguishing Agents: Not pertinent
8.4 Fire Extinguishing Agents Not to be

Stop discharge it possible. Usedt: Not pertinent
IA;;():::%;::;:g:eliggh::\;e;aﬁr{enaI o5 o5 of Com 11.  HAZARD CLASSIFICATIONS
3tenal. Special Hazs ombustion
Notity local heaith and pollution contro! agencies Products: Dissociation products 11.1 Code of Federal Reguistions:
generated in a fire may be irilating or ORM-A
om¢. 112 NAS Hazard Rating for Bulk Wrter

6.8 Behavior in Fire: Not pertinent
6.7 lgnition Temperature: 1184°F

Not flammabie. N
POISONOUS GASES ARE PRODUCED WHEN HEATED. 68 Electrical Hazard: Not pertinent
Wear goggles and seff<ontained breathing apparatus ¢$ Buming Rate: Not pertinent
Cool exposed containers with wates 8.10 Adiabstic Flame Tempersturs:
Fire Data not available
r 6.11 Stoichiometric Ar 1o Fuel Ratio:
Dsta not availabla Waler Polution
£.12 Flame Temperature: Deta not avaiisble Human Toxictty . 2
Aquatic Tooaty . 1
, Aesthetc Ettect............... 2
CALL FOR MEDICAL AIC. 7. CHEMICAL REACTIVITY Reactivity
YAPOR s 2
ating to - and throat 7.1 Resctivity Whh Water: No reaction 1
It inhaied, will cause nausea and dzziness. 72 Reactivity with Common Materisls: No
Move to fresh air rescton 0

It breathing has stoppec. grve artificial respiration
If breathing 15 OitlCull, Grve Cxygen

11.3 NFPA Hazard Classifications

7.3 Stablitty During Transport Siable
Category Cinsification

7.4 NReutralizing Agents for Acids and

[§,0.V]}4] Caustica: Not nent Heahh Hezard (Blue).. 2
Irmtating 10 skin &nd eyes. port Fiammability {Rec) .... ... 0
Harmtul it swaliowed. 7.5 Potymerization: Not pertinent

Exposure Remove contaminatec cioting and shoes. 7.6 inhibltor of Polymerization: Reactivity (Yeliow) .............. 1

Flush atected areas wih pienly of water

IF IN EYES. hoid eyeixds open and flush with plenty of water. Not pertinent
IF SWALLOWED anc wicum 18 CONSCIOUS, have vichm drink water 7.7 Molar Ratio (Reactant to
or milk- Producty Date nol available

7.4 Reactivity Group: 36

12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physicai Siate #t 15°C and 1 atmc

Efiect of low concentations on aquatic kfe is unknown. Liquid
Water May be dangerous I 1t emers water intakes. 12.2 ot Weight 54.93
Pollution :‘;{".& ?pcgaT;asX‘21ann:a?f;lﬁzvﬁﬁggswmls' b Wrx-:imag‘ajc.imawa 0K
12.4  Freezing Point
—142°F = —96.7°C = 176.5°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critical Tom
(See Response Methods Handbook) 21 Category: None 8.1 Aquatic Toxicity: Not pertinent 473°F = 245°C = 518K
Disperse and fiush 2.2 Class: Not perunent 8.2 Watertowl Toxichty: Not pertinent 126  Critical Pressure:; -
43 Biokogical Oxygen Demand (BODE 895 psia = 60.8 avn = 6.17 MN/m?
Not pertinent 12.7  Specii Gravity:
8.4 Food Chaln Concentration Potentiat 1.322 a1 20°C {iped)
None 128 Uquid Surface Tenslor Not pertinent
129 Uquid Water Imterfacial Tension:
Not perinem
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1210 Vapor (Gas) Spectfic Gravity: 2.9
11 CG Compatibliity Class: Halogenated 4.1 Physical Stats (ss shipped): Liquid 1211 Ratio of Specific Hests of Vapor (Gask
hydrocarbon 42 Color. Coloriess 1.198
a2 Formulx CHiCla 4.3 Odor. Pleasant, aromatic; like chioroform; 1212 Latent Hest of Vaporkzation:
3.3 1MO/UN Designation: 8.0/1583 sweet, ethereal 142 Btu/lo = 78.7 cal/g =
a4 DOTID Mo. 1582 3.30 X 10% J/kg
3.5 CAS Registry No. 75-08-2 12.13  Heat of Combustiont Not pertinent
12.14 Heat of Decompositiore Not pertinent
1215 Hest of Soiution: Not pertnent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1216 Heat of Potymerization: Not pertinent
. . ! ) 12.25 Heat of Fusion: 16.89 cal/g
51 Personal Protective Equipment Organic vapor canister mnk safety glasses, protective clothing. 9.1 Grades of Purity: Aerosol grade; technical 1226 Limiting Value: Deta not
§2 Symptoms Following Exposure: INMQTDN:_ lnesmehc effects, nauses and drunkenness. grade 12.27 Reid Vapor - 13.6 psia
CONTACT WITH SKIN AND EYES: skin initation, iritation of eyes and nose. 92 Storage Temperature: Daia not available e
53  Trestment of Exposure: INHALATION: remove from exposure. Give cxygen i needed. 53  Inert Atmosphers: Inerted
INGESTION: no spedific antidote. CONTACT WITH SKIN AND EYES: remove contaminated 9.4 Venting: Dsis not available
ciothing; wash skin or eyes it atfected.
54 Threshoid LUimh Value: 100 ppm
E5 Short Term inhalstion Uimitx 500 ppm for 30 min.
B¢ Toxicity by Ingestion: Grade 2: LDse = 05105 o/kg
57 Late Toxicity: None
58 Vapor (Gas) itritant Characteristics Vapors cause moderale Imitation such that personnel wil
ﬁrdhighwnnﬁoruunpbummmodblemwlry.
8.9 Liquid or Sokd irritant Characteristics: Minimum hazasrd. i spilled on cliothing and aliowed to
mn.myc-usemm’nomdmoeﬁngolmuh.
£10 Odor Threshoid: 205-307 ppm
511 IDLH Vaiue: 5,000 ppm
NOTES
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DCM

DICHLOROMETHANE

12,17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

ratur Pounds per cubic Temperature British thermal unit Temperature s Temperature .
IS%‘,’Z;‘“; O oot (Gegroes F) per pound-F (degrees F) U r P nour (degrees ) Centipoise
-—70 81.320 35 274 —110 1.205 N
—60 90.700 40 275 —100 1.182 [}
~—50 90.080 45 276 -—90 1.179 T

—40 89.450 50 277 —80 1.166
—30 88.830 55 .278 —70 1.154 P
—20 88.200 60 .279 —60 1.141 E
—10 87.5680 65 .279 —50 1.128 R
5} 86.959 70 .280 —40 1.115 T
10 86.330 75 .281 —30 1.102 I
20 85.709 80 .282 —20 1.090 N
30 85.080 85 .283 —10 1.077 E
40 84.459 90 284 0 1.064 N
50 83.830 95 284 10 1.051 T
60 83.209 100 .285 20 1.038
70 82.589 30 1.025
80 81.959 40 1.013
20 81.341 50 1.000
100 80.709 60 .987
70 .974
8O 961

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F} foot (degrees F) per pound-F
68.02 1.380 -—10 .B66 —10 01525 0 126
—5 1.013 -5 .01763 10 128
0 1.180 0 .02031 20 131
5 1.370 5 .02333 30 133
10 1.586 10 02671 40 135
15 1.830 15 .03050 50 137
20 2.105 20 03472 60 138
25 2414 25 .03941 70 142
30 2.762 30 04462 80 144
35 3.151 35 .05039 S0 145
40 3.585 40 .05676 100 147
45 4.068 45 .06378 110 .149
50 4.606 50 07149 120 151
55 5.201 §5 .07996 130 183
60 5.860 60 .08922 140 155
65 6.588 65 09934 150 156
70 7.389 70 11040 160 .158
75 8.270 75 12240 170 159
80 9.237 80 13540 180 161
85 10.300 85 .14960 190 .163
200 164
210 165
220 167
230 .168
240 169
250 an

——



DCM

DICHLOROMETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

: P British thermal
v Pounds per cubic Temperature British thermal unit Temperature y Temperature .
T(Sz;eeeg lf:')e © 1o%et (degeeees F) per pound-F (deg‘::es F) u"g:sg:‘epfo;t?_-ur' (deg‘:ges F) Centipoise
-70 91.320 3s 274 —110 1.205 N
—80 90.700 40 275 —100 1.192 o}
-—50 90.080 45 276 —90 1.179 T
—40 89.450 50 277 —80 1.166
-—30 88.830 55 .278 —70 1.154 [
-—20 88.200 60 279 —60 1.141 E
—10 87.580 65 279 -—50 1.128 R
0 86.959 70 .280 —40 1.115 T
10 86.330 75 .281 —30 1.102 I
20 85.709 80 .282 —20 1.090 N
30 85.080 85 .283 —10 1.077 E
40 84.459 80 .284 0 1.064 N
50 83.830 95 .284 10 1.051 T
60 83.209 100 .285 20 1.038
70 82.589 30 1.025
80 81.959 40 1.013
90 81.341 50 1.000
100 80.709 60 .987
70 974
80 961
12,21 12.22 12.23 12,24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 1.380 —10 .866 —10 01525 0 126
—5 1.013 -5 01763 10 128
0 1.180 0 02031 20 131
5 1.370 5 .02333 30 133
10 1.566 10 .02671 40 135
15 1.830 15 .03050 50 137
20 2.105 20 03472 60 139
25 2414 25 .03941 70 142
30 2.762 30 04462 80 144
35 3.151 35 .05039 90 145
40 3.585 40 05676 100 147
45 4.068 45 .06378 110 .149
50 4.606 50 07149 120 151
55 5.201 55 .07996 130 153
60 5.860 60 08922 140 155
65 6.588 65 09934 150 .156
70 7.389 70 .11040 160 158
75 8.270 75 12240 170 .159
80 9.237 80 .13540 180 .161
85 10.300 85 .14960 190 .163
200 .164
210 165
220 167
230 .168
240 169
250 A7




MERCURY

MCR

= ﬁ Common Synonyms Liquid Siver Ocortess 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
| Ouicksiver 6.1 Flash Point: Not flammable (See Haxard Assessment Handbook)
. i 62 Flammabile Limita in Air; Not flammable A-X
Sinks in water. 8.3 Fire Extinguishing Agents: Nol pertinent
6.4 Fire Extinguishing Agents Not 10 be
Used: Not pertinent
AVOID CONTACT WITH LIQUID. Keep people awsy. €.5 Special Hazards of Combustion 11. HAZARD CLASSIFICATIONS
Sto:p discharge # pcssnb:"e" oo matena! Products: Not pertinent
Ihs,g;‘arlye):::l 'hir:g;eaggcpoangnon control agencies. 6.6  Behavior In Fire: Not fismmable 1.1 Code of Federai Reguiations:
6.7 ignition Temperature: Not flammable ORM-B
6.8 Electrical Hazard: Not pertinent 11.2 NAS Hazard Rating tor Bulk Water
6.9 Burning Rate: Not flammabie Transportation: Not fisted
.10 Adiabatic Flame Temperature; 1.3 NFPA Mazard Classification:
Not fiammable. Data not availadie Not listed
6.11 Stoichiometric Alr 1o Fuel Ratio:
Daia no! availabie
. 6.12 Flame Temperature: Data nol available
Fire
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
L1Iouio 7.1 Reactivity With Water: No reaction
Efiects of exposure may be delayed. 7.2 Resctivity with Common Materials: No
reaction
7.3 Stablitty During Transport Siabie
7.4 Neutralzing Agents tor Acids and
Caustics: Not perunent
15 Potymerization: Not pertinenl
Exposure 7.6 tnhibiot ef Potymerization:
Not perunent
7.7 Molar Ratio (Resciant 10
- Product): Deta not evailable
7.8 Reactivity Group: Data not available
12.  PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 st
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liquid
Water May be dangerous it it enters water inlakes. 122 Molecular Weipht: 200.59
. f * il P a
Pollution | NS Srarter o mewby warer maves. et oare o w20k
12.4  Freezing Point -
—38.0°F « —38.9°C = 234.3°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATLR POLLUTION 125  Critical Temperature:
(Ses Response Methods Handbook) 21 Category: None 8.1 Aqustic Toxichy: 2664°F = 1462°C = 1738'K
Should be removed 0.5-1 ppm/48 ht/caragius 126 Critical Pressure:
Chemical and physical treatrnent ardium/TL,/tresh water 23,300 psie = 1587 atm = 1608
0.29 ppm/48 tv/marine fish/TL,/salt MN/m?
water 12.7  Specific Gravity:
8.2 Wsterfow! Toxicity: Dala not avaiiable 13.55 at 2C°C (Tiquad)
8.3 Bioiogical Oxygen Demand (BODX 12.8  Uquid Surfece Tenslor
None 470 dynes/cm = 0.470 N/m at 20°C
3, CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS 8.4 Food Chsin Concentration Potentiak 129 Liquid Water Interfacial Tenalon:
3.4 CG Compatibliity Class: Not fisted 4.1 Physicsl State (as shipped): Liquidl Mercury concentrates in liver and 375 dynes/cm = 0.375 N/m at 20°C
22 Formuls: Hg 4.2 Color: Sitvery kidneys of ducks and geese 10 levels 1210 Vapor (Gas) Specific Gravity:
3.3 IMO/UN Designation: Not listed 4.3 Odor: None above FOA limit of 0.5 ppm. Muscle Not pertinent
3.4 DOT ID Naz 2809 tssue usually well below the limil. 12.11 Ratio of Specitic Hests of Vapor (Gas):
3.5 CAS Registry No: 7439.97-6 . Not pertinent
12.12 Latent Heal of Yaporizztion:
Not pentinent
12.13  Hest of Combustior Nol pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Heat of Decompoaltion: Not periment
12.15 Heat of Solution: Not pertnent
5.1 Personal Protective Equipment: Avoid contact of liquid with skin. For vapor use chemical $.1 Grades of Purity: Pure 12.16 Heni of Polymerizatiors Not pertinent
carrioge (Hopcalite) respirator. §2 Storsge Temperature: Ambient 12.25 Heal of Fuslon: 2.7 cal/g
52 Symp F ¢ Exp No d Y As poisonng becomes estabiished, 9.3 Inert Atmosphere: No requirement 1226 Umiing Yalue: Data not evaiiable
shght muscular tremor, loss of appetite, nausea, and diarthea are observed. Psychic, kidney, and $.4 Venting: Open 12.27 Reid Vapot Pressurs: Dsta not available
cardiovascular disturbances may ocouw.
£3 Treatment of Exposure: Consull a docior.
5.4 Threshoid Uimit Value: 0.05 ng/m?
5.5 Shor Term Inhalation Limits: Dsta not available
5.6 Toxicity by Ingestion: No immediste toxicity
57 Late Toxicity: Development of mercury poisoning
5.8 Yapor (Gas) irritant Characieristics: None
59 Liquid or Solid irritant Characteristics: None
5.10 Odor Threshold: No! peninent
5.19 IDLH Value: 28 mg/m?
NOTES
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MCR MERCURY

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. . . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature T Temperature .
(degezes F) 10%1 (degr::es F) per pound-F (degeees F) ung;zgpepfgrotgur- (degeees F) Centipoise
0 851.399 35 .033 N 0 1.827
5 851.000 40 .033 (e} 5 1.801
10 850.500 45 .033 T 10 1.777
15 850.099 50 .033 15 1.754
20 849.699 55 .033 P 20 1.731
25 849.199 60 .033 E 25 1.709
30 848.799 65 033 R 30 1.688
35 848.399 70 .033 T 35 1.668
40 847.899 75 .033 | 40 1.648
45 847.500 80 .033 N 45 1.629
50 847.089 85 023 E 50 1.610
55 846.599 90 .033 N 55 1.592 -
60 846.199 95 .033 T 60 1.575
65 845.799 100 .033 65 1.£58
70 845.299 70 1.541
75 844.899 75 1.625
80 844.500 80 1.510
85 844.000 85 1.4985
90 843.5¢9 90 1.480
95 843.199 95 1.466
100 842.689 100 1.452
12.21 12.22 12,23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
! N N
N o} o 0]
S T T T
(o]
L P P P
U E E E
B R R R
L T T T
E 1 ! |
N N N
E E E
N N N
T T T




MCR MERCURY

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID ViSCOSITY
- . British thermal
mperature Pounds per cublc Temperature British thermal unit Temperature . Temperature "
'I(’gegr::eas 5} foot (degprges F per pound-F (degeees ) unggzg?eﬂgz)?_g”" (degeees F) Centipaise
0 851.399 35 .033 N 0 1.827
5 851.000 40 .033 (o} 5 1.801
10 850.500 45 .033 T 10 1.777
15 850.099 50 .033 15 1.754
20 849.699 55 .033 P 20 1.731
25 849.199 60 .033 E 25 1.709
30 848.799 65 .033 R 30 1.688
35 848.399 70 .033 T 35 1.668
40 847.899 75 .033 | 410 1.648
45 847.500 80 .033 N 45 1.629
50 847.099 85 .033 E 50 1.610
55 846.599 90 .033 N 65 1.592 P
60 846.199 95 033 T 60 1.575 :
65 845.799 100 .033 65 1.558
70 845.299 70 1.541
75 844.899 75 1.525
80 844,500 80 1.510
85 844.000 85 1.495
80 843.599 90 1.480
95 843.199 95 1.466
100 842.699 100 1.452
o
12.21 12.22 12.23 12,24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL QAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degreas F) foot (degrees F) per pound-F
| N N N
N (o} (e} o
S T T T
(o}
L P P P
U E E E
B R R R
L T T T
E | 1 |
N N N
E E E
N N N
T T T
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MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION @ CRESOL
1145 CATALYN STREET

SCHENECTADY, NY 12303-1836 USA
(518) 377-8855 GENIUM PUBLISHING CORP. Date December 1978

SECTION I. MATERIAL IDENTIFICATION

IMATERIAL NAME: CRESOL

DESCRIPTION: A mixture of isomeric cresols, Materials containing phenol and xylenols are
also called "cresol" if less than 50% of the mixture distills above 204 C.

OTHER DESIGNATIONS: Methylphenol, Hydroxytoluene, Hydroxymethylbenzene, HOC6H4CH3,
GE Material D533 D and E, CAS# 001 319 773

MANUFACTURER: Material is available from several suppliers, including Koppers Company.Inc
Organic Materials Division

SECTION II. INGREDIENTS AND HAZARDS X HAZARD DATA
Cresol (o-, m—, and p-isomers) ca 100* 8-hr TWA 5 ppm (skin) *¥
or 22 mg/m3

*Some commercial 'cresols' contain phenol and xylenols also
*%*0SHA and ACGIH (1978) TLV.
NIOSH has proposed for regulatory purposes that mixtures Rat oral LD5g
of cresols and xylenols be considered "cresols', Also, 1454 mg/kg
NIOSH has proposed a 10-hr TWA of 2.3 ppm or 10 mg/m3 for
both cresols and cresylic acids (the later includes
higher boilingalkylated phenols).

SECTION IIl. PHYSICAL DATA*

Boiling point at 1 atm, deg C =—-~-- 191-203 Specific gravity (Hp0=1) ---~ 1,03-1.05
Vapor pressure at 38 C, mm Hg -—--—-—- <1 Melting point, deg C -———- ca 11-35
Water solubility, ca 25 C —=———mm—v S1. soluble Molecular weight -————————- 108.15

Appearance & Odor: A colorless, yellowish or pinkish liquid with a phenol-like odor.

*Properties for mixed cresol isomers.

SECTION IV, FIRE AND EXPLOSION DATA LOWERJUPPER
Flash Point and Method Autoignition Temp. | Flammability Limits In Air
ca 178-202 F ca 1038 F Volume % at ca 300 F >1.0 -

Extinguishing Media: Water spray, dry chemical, foam, or carbon dioxide. A water spray
can also be used to cool fire-exposed containers

This combustible liquid is a moderate fire hazard and a slight explosion hazard when ex-

posed to heat or flame.

Toxic vapors and gases are emitted from this material in a fire situation; firefighters

must wear self-contained breathing apparatus and full protective clothing.

SECTION V. REACTIVITY DATA

Cresol is stable under conditions of normal handling and use. It does not undergo hazar-
dous polymerization,

This combustible material is incompatible with strong oxidizing agents; it can react exo-
thermically with strong bases, with oleum, nitric acid, and chlorosufonic acid.

Thermal-oxidative degradation will produce toxic vapors and gases, including carbon mon-
oxide.

Copyright © 1984 Genium Publishing Corporation

Any commercial use without publisher’s specific permission is prohibited GENIUM PUBLISHING




SECTION VI. HEALTH HAZARD INFORMATION TLV 5 ppm  (See Sect, II)

Cresol is corrosive to all body tissues it may contact. It is absorbed through the skin
to produce systemic effects (sometimes delayed). Damaged tissue will show white color-
ation then redness and brown or black with increased effect, Within 30 minutes, skin
absorption can produce headache, dizziness, rapid respiration, and weak pulse with un-
consciousness or even death resulting from extended contact. Severe injury or death can
result from excessive inhalation exgosure or from ingestion. Severe abdominal pain and
nausea result from ingestion. FIRST AID: CONSULT PRYSICIAN PROMPTLY

Eve contact: Quickly flush the eyes with plenty of running water, including under the eye
lids, for 15 minutes; then get prompt medical attention.

Skin contact: Remove cresol from skin quickly by washing exposed areas well with plenty
of water plus soap until cresol odor is gone. (If contact is gross remove contaminated
clothing and shoes under the safety shower). Further washing of skin with isopropyl

alcohol or 20% glycerine in water, followed by water rinse, may be desirable, Obtain doctor‘;ﬁ
care promptly for all except the most minor contact.
Inhalation: Removetofreshair.Havequalifiedpersonrestorebreathingand/orgiveoxygenif
: needed. Get physician's care promptly,
Ingestion: Give 3+ glasses of milk or a weak sodium bicarbonate solution to drink followed by eg
whites. Induce vomiting. Repeat withwater until vomitus is clear. Get physician's care.

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety personnel of large spills., Provide exhaust ventilation. Eliminate ignition
sources. Exclude from area all except properly equipped clean-up personnel (see Sect,VIII).
A water spray can be used to flush cresol away from sensitive areas. (Flush to retention
area, not to drain!) Contain and collect material in approved container for disposal.
Small spills can be picked up with absorbent solid or paper for disposal,

DISPOSAL: Burn scrap material (or its solution in a flammable solvent) using an approved
incinerator, or label properly for disposal through a licensed waste disposal company.
Follow Federal, State and local regulations,

T

SECTION VIII. SPECIAL PROTECTION INFORMATION

When practical, use cresol in completely enclosed systems to prevent exposure,

Provide explosion-proof general ventilation and local exhaust ventilation to meet TLV re-
quirements. When cresol is misted or heated local exhaust ventilation is necessary.
Use downdraft ventilation. Above the TLV use full facepiece respirator with organic
canister or cartridge (up to 500 mg/m3). or air-supplied respirator (up to 1100 mg/m3)
or a self-contained respirator for non-routine and emergency situations.

Use rubber gloves and additional protective equipment, such as rubber apron, rubber boots,
acid-proof suit, etc., as circumstances of use require to prevent body contact. Use
chemical safety goggles and in addition a face shield where splashing is possible,
Provide deluge-type safety shower and eyewash station immediately available in areas of
use, handling, or storage of cresol. A hose delivering a stream of clean water is also
desirable for washing and dilution, '

SECTION IX., SPECIAL PRECAUTIONS AND COMMENTS

Store in a cool, clean, well-ventilated place away from oxidizing agents and sources of
ignition. Protect containers from physical damage, Avoid use of aluminum, copper, and
brass alloys in contact with cresol in storage and process equipment,

Cresol is similar in its toxicity and reactivity to phenol.

Workers who handle cresol should be well trained in its hazards and well supervised. Pre-
placement and periodic medical exams should be given and counsel given those with con-
ditions which could be aggravated by cresol exposure.

(see also ASTM D3538) APPROVALS : gﬁg’ Q u/\' 1/ ‘ ‘A 3 , )
DATA SOURCE (S) CODE: 2-6, 8,12,16,19 Industrial Hygiene J % 6 é %——,
Judgments as to the suftability of information herein for purchaser's purposes are ily and Safe ty
purchaser's responsibility. Therefore, although reasonable care has been taken in tha preparation of Corporate M
such information, Genium Publishing Corporation extends no warranties, makes no representanons and

. )
edigal
7
assumas no responsibility as to the accuracy or suitability of such information for applicaton to pur- S taff #/
chaser's intended purposes of lor consequences of its use. . I/ ”
1°4

GENIUM PUBLISHING




J. T. Baker Chemical Co.

222 Red School Lane Phillipsburg, N.J. 08865
J.T.Baker 24-Hour Emergency Telephone - (201) 859-2151
V® Chemtrec # (800) 424-9300

National Response Center # (800) 424-8802
v

NOOSC -01 Naphthalene Page: 2
Effective: 10-/28/85 Issued: 10-/28/85

SECTION III - PHYSICAL DATA (Continued)
Specific Gravity: 1.14 Evaporation Rate! N/A

(H20=1) (Butyl Rcetats=1)
Solubilitp(HQO): Negligible (less than 0.1 %) % Uolatiles by Uolume: N/A
Appearance & Odor: White crystalline volatile s0lid with the odor of moth balls
SECTION IU - FIRE AND EXPLOSION HAZARD DATA

Flash Point: 88°C ( 130°F) NFPA 704M Rating: -2-0
Flammable Limits: Upper - 5.9 % Lower - 0.8 %

Fire Extinguishing Media

Use water spray, carbon dioxide, dry chemical or ordinary foam.

Special Fire-Fighting Procedures
Firefighters should wear proper protective egquipment and self-contained
(positive pressure if available) breathing apparatus with full facepiecs.
Move exposed containers from fire area if it can be done without risk.
Use water to keep fire-exposed containers cool.

Unusual Fire & Explosion Hazards

Closed containers exposed to heat may explode. .
Contact with strong oxidizers may cause fire or explosion.

SECTION U - HEALTH HAZARD DATA
Threshold Limit Ualue (TLU/TWA): S0 mg/m3 (10 ppm)

Short-Term Exposure Limit (STEL): 25 mg/m3 (15 ppm)

Toxicify: LD50 (oral-rat) (mg/kg) - 1780
LD50 (scu-mouse) (mg-kg) - 9683
LD50 (iv-mouse) (mg-kg)l ; - 100

ffects of Querexposure
Contact with skin or eyes may cause irritation.
Ingestion may cause nhausea, vomiting, headaches, dizziness,
gastrointestinal irritation.

Continued on Page: 3
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J. T. Baker Chemical Co. MATERIAL

222 Red School Lane Phillipsburg, N.J. 08865
Baker 24-Hour Emergency Telephone - (201) 859-2151 SAFETY DATA

Chemtrec # (800) 424-9300 HEET
_V® National Response Center # (800) 424-8802 S

(

.

NOODOSC -01 Naphthalene Page: 3
Effective: 10,2885 Issued: 10-/25,85
SECTION UI - REACTIUVITY DATRA
Stability: Stable Hazardous Polymerization: Will not occur
Conditions to Avoid: heat, flame, sources of ignition
Incompatibles: strong oxidizing agents
SECTION UII - SPILL QND DISPO3AL PROCEDURES
Steps to be taken in the event of a splll Qr dlschargg
Wear suitable protective clothing. Shut off ignition sources; no flares,
smoking, or flames in area. With clean shovel, carefully place material
into clean, dry container and cover) remove From area. Flush spill area
with water. .

Disposal Procedure
Dispose in accordance with all applicable federal, state, and local
environmental requlations.

EPR Hazardous Waste MNumber: UleS (Toxic Waste)
SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT
Uentilation: Use general or local exhaust ventilation to meet

TLU requirements.

Respiratory Protection: Respiratory protection required if airborne
concentration exceeds TLU. At concentrations up
to 500 ppm, a chemical cartridge respirator with
organic vapor cartridge is recommendsd, Rbove
this level, a self-contained breathing apparatus
is recommended.

Eys/Skin Protection: Safety glasses with sideshields, rubber gloves are
recommended.
SECTION IX - STORAGE AND HANDLING PRECQUTIONS
™
SAF-T-DATA Storage Color Code: Red
Special Precautions
Keep container tightly closed. Store in cool, dry, well-ventilated area
away from heat, sparks, or flame.
SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

DOMESTIC (D.O.T.)

Proper Shipping Name Naphthalene (air and water only)

Continued on Page: 4



J. T. Baker Chemical Co. MATERIAL
JT.Baker B R o e ncy Telephona ~ (301} Bes.Digy 00 SAFETY DATA

Chemtrec # (800) 424-9300
V® National Response Center # (800) 424-8802 S H EET

NOOS0 -01 Naphthalene - Page! 4
Effective: 10,2885 Issued: 10,2985

SECTION X - TRANSPORTATION DATA AND ADDLITIOHAL INHFORMHATLIOMN (Continued)

Hazard Class ORM-A

UN/NA UN1334

Labels NONE

Reportable Quantity 5000 LBS.

INTERNATIONAL (I.M.0.)

Proper Shipping MName Naphthalene, crude or refined
Hazard Class 4.1

UN/NA UN1334

Labels FLAMMABLE SOLID

NsR = Mot Applicable or Not Available

The inforwation published in this Material Safety Data Sheet has been compiled
from our experierce and data presented in wvarious technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precantions. We reserve the right to revise
Material Safety Data Sheets periodically as new information becowmes available.

-- LAST PAGE --
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POLYCHLORINATE_D BIPHENYL | pcB

Oity liquid to solid Light yellow liquid, or  Weak odor
Tt ” €. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
6.1 Flash Point: >286°F {Seetazard Assessment Handbook)
S 6.2 Flammabie Limits In Alr: n
Halogenated waxes Sinks in water. Dsta not available
P nls 6.3 Fire Extingulshing Agents: Water, foam,
dry chemical, or carbon dioxide
Stop discharge if possible. Keep people away 8.4 Fire Extinguishing Agents Not to be 11. HAZARD CLASSIFICATIONS
Avoid contact with liquid and solid. Used: Not pertinent
Calil tire department. 11.1 Code of Federal R
Isolate and remove discharged matenial. 6.5 Special Hazarde of Combustion ORMLE ral Reguiations:
Notify local health and poliution control agencies. Products: Irritating gases are generated -
in fires. 112 NAS Hazard Rating for Bulk Water
6.6 Behavior in Fire: Not pertinent Transportation: Not listed
" 8.7 Ignition Temperature: Data not available 1.3 NFPA Hazard Classification:
Combustibie 6.3  Electrical Hazard: Not pertinent Not fisted

Extinguish with water, foam, dry chemical, or carbon dioxide.
inguish with wa loam, dry chamical, or xide. o9 ng Rate: Data not av

6.10 Adiabatic Flame Temperature:

N Dala not available

Fire 8.1 Stoichiometric Alr 1o Fuel Ratio:
Data not available

6.12 Flame Temperature: Data not available

CALL FOR MEDICAL AiD. 7. CHEMICAL REACTIVITY
LIQUID OR SOLID §
irritating 1o skin and eyes. ;; Rncu:t:y wm\:m-r. Na reaction
Flush affected areas with plenty of water. y with No
IF IN EYES, hold eyelids open and flush with plenty of water. reaction

7.3 Stability During Transport: Stabie
7.4 Neutralizing Agents for Acids and
Caustics: Not pertinent
7.5 Polymerization: Not pertinent
Exposure 7.8 Inhibltor of Polymerization:
Not pertinent
7.7 Molsr Ratio (Reactant to
Product): Data not available
7.8 Reactivity Group: Data not available

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State at 15°C and 1 atm:

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Solid
May be dangerous if it enters water intakes.

- Water 122  Molecular Welght Not pertinent
- Pollution Notify local heaith and wildiife officials. 123 Boiling Point at 1 atm: \_lew high
Notify operators of nearby water intakes. 12.4 Freezing Point Not pertinent
12.5 Critical Temperature: Not pertinent
128  Critical Pressure: Not pertinent
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 127  Specific Gravity:
(See Resp b 2.1 Category: None 8.1 Aquatic Toxicity: 1.3—1.8 at 20°C (liquid)
lesue warning-water contaminant 22 Class: Not pertinent 0.278 ppm/96 hr/bluegill/TL./fresh 128 Lquid Surfsce Tension: Not pertinent
Should be removed water . 12.9 liquid Water interfacial Tension:
Chemical and physical treatment 0.005 ppm/336-1080 Not pertinent
hr/pinfish/TLa/salt water 12.10 Vapor (Gas) Specific Gravity:
8.2 Waterfowl Toxicity: LDso 2000 ppm Not pertinent
(maltard duck) 12.11 Ratio of Specific Heats of Yapor (Gask
8.3 Biological Oxygen Demand (BODX Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Very low 12.12 Latent Heat of Vaporization:
3.1 CG Compatibiitty Clasa: Not listed 4.1 Physical State (as shipped): Liquid 8.4 Food Chain Concentration Potentiat: Not pertinent
32 Formule: (CisHi0-)Cl, or solid High 12.13 Heat of Combustion: Not pertinent
3.3 IMO/UN Designation: Not listed 4.2 Color: Pale yellow (liquid); coloriess 12.14 Haat of Decomposition: Not pertinent
3.4 DOT ID No:= 2315 (solid) 12.15 Heat ot Solution: Not pertinent
3.5 CAS Registry No. 1336-36-3 4.3 Odor: Practically odoriess 12.16 Heat of Polymerization: Not pertinent
12.25 Heat of Fusion: Data not available
1226 Limiting Value: Data not available
12.27 Reld Vapor Pressure: Data not available
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personal Gloves and p ive g 9.1 Grades of Purity: 11 grades (some fiquid,
5.2 Y F g e: Acne from skin contact some solids) which differ primarily in
5.3 Treatment of Exposure: SKIN: wash with soap and water. their chlorine content (20%-68% by
54 Threshold Limit Value: 0.5 to 1.0 mg/m? 3 weight)
§5 Short Term Inhalation Limits: Data not available 9.2 Storsge Temperature: Ambient
5.6 Toxicity by Ingestion: Grade 2; oral rat LDso = 3980 mg/kg 9.3 Inert Atmosphars: No requirement
57 Late Toxicity: Causes chromosomal abnormalities in rats, birth defects in birds 9.4 Venting: Open

S8 Vapor (Gas) Irritant Characteristics: Vapors cause severe irritation of eyes and throat and cause
eye and lung injury. They cannot be tolerated even at low concentrations.

59 Liquid or Solid {rritant Characteristics: Contact with skin may cause imitation.

5.10 Odor Threshold: Data not available

5.11 IDLH Value: 5 to 10 mg/m?

NOTES
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PCB

POLYCHLORINATED BIPHENYL

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID visCcOsSITY

British thermal

Temperature Pounds per cubic Temperature - British thermal Temperature o Temperature- L
(degeeees ) foot (egt?mate) (deg‘:ges F) unit per pound-F (degeges F ""2;8::‘9”'30;22“" (deg‘:ges F)e Centipoise

68 81.150 N N N
69 81.150 0 o) 0
70 81.150 T T T
14 81.150

72 81.150 [ p P
73 81.150 E E E
74 81.150 R R R
75 81.150 T T T
76 81.150 I | |
77 81.150 N N N
78 81.150 E E E
79 81.150 N N N
80 81.150 T T T
81 81.150

82 81.150

83 81.150

84 81.150

85 81.150

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12,23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
I N N N
N (o} o} (o}
S T T T
(o}
L P P P
u E € E
B R R R
L T T T
E 1 ! |
N N N
E E E
N N N
T T T




CORYRIGHT 1985 SUPELCO, INC. SUPELCD PARK EELLEFONTE, PA 16£23-0048 1076
ALL RIGHTS RESERVED TWX 510-670-3600
CUSTOMER P.O. NO. T2159

DATE 6,/06/89 MATIERIAL SAFETY DATA SHEET PAGE 1

e SECTION I ~GGENERAL INFORMATION
CATALOG NO N/A (REORDER PRODUCT BY THIS NO.)
PRODUCT NAME PYRENE 5G

DATA SHEET NO R430780

PYRENE
CHEMICAL NAME PYRENE
FORMULA C16H10 FORMULA WEIGHT 202
CAS 129-00-0 NRTECS UR2450000
SYNONYM BENZO(DEF )PHENANTHRENI,
MANUFACTURER SUPELCO INC. PHONE 814-359-3441

ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048

SECTION_II - HAZARDOUS INGREDIENTS OF MIXTURES
(CHEMICAL NAMI#*
COMMON NAME - PERCENTAGE -~ CAS #
(FORIMULA) - TLV(UNITS)
LD50 VALUE - CONDITIONS

N/A
SECTION_I1I[ - PHYSICAL DATA
BOILING POINT 404 C MM MELTING POINT 149 c
VAPOR PRESSURE N/A VAPOR DENSITY 7 ¢ (AIR=1)
SPECIFIC GRAVITY 1.271  G/ML C (WATER=1) PERCENT VOLATILE BY VOLUME N//
“'ATER SOLUBILITY N/A EVARPORATION RATE N/A

PEARANCE WHITE TO LIGHT YELLOW SOLID

SECTION IV -~ FIRE_AND EXPLOSION_HAZARD DATA
FLASH POINT N/A FLAMMABLE LIMITS LEL UEL

EXTINGUISHING MEDIA

WATER

Co2

DRY CHEMICAL :
SPECIAL FIRE FIGHTING PROCEDURES

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE.
UNUSUAL FIRE AND EXPLOS[ON HAZARDS

N/A

SECTION V-~ HEALTH HAZARD DATA
LD50 N/A TLV N/A

EMERGENCY AND FIRST AID PROCEDIIRES

EYES
FLUSH EYES WITH WATER FOR 15 MINUTES.

=~3KIN
FLUSH SKIN WITH LARGE VOLUMEH OF WATER.
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~, INC. SUPELCO FPARK BELLEFONTE, PA 1€6823-0048 10"
TWX 510-670-3600

4 6/06,/89 MATERIAL SAFETY DATA SHEET PAGE 2

ATALOG NO N/A (REORDER PRODUCT BY THIS NO.)
#RODUCT NAME PYRENE 5G
DATA SHEET NO R430780
PYRENE

SECTION V - HEALTH HAZARD DATA

* CONTINUED *
REMOVE CONTAMINATED CLOTHING.

INHALATION
IMMEDIATELY MOVE TO FRESH AIR.

INGESTION
CONTACT A PHYSICIAN.

EFFECTS OF OVEREXPOSURE

MAY IRRITATE EYES AND/OR SKIN
IRRITATES RESPIRATORY TRACT
IRRITATES SKIN

BURNS SKIN

REPORTED ANIMAL CARCINOGEN.

SECTION_VI -~ REACTIVITY DATA

STABILITY STABLE.
]

CONDITIONS TO AVOID
N/A
INCOMPATIBILITY
OXIDIZING AGENTS
HAZARDOUS DECOMPOSITION PRODUCTS
N/A

HAZARDOUS POLYMERIZATION WILI NOT OCCUR.

CONDITIONS TO AVOID
N/A

SECTION Vil - SPILL 0OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL 7S RELEASED OR SPILLED

SWEEP UP MATERIAL.
+ FLUSH AREA WITH WATER.
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s, INC. SUPELCO FPARK BLLLEFONTE, PA 16823-0048 ‘ 1078
TWX 510-670~-3600
4 6/06/89 MATIERIAL SAFETY DATA SHEET PAGE 3
‘ATALOG NO N/A (REORDER PRODUCT BY THIS NO.)

JRODUCT NAME PYRENE 5G
DATA SHEET NO R430780
PYRENE

SECTION VII1 - SPILL OR LEAK PROCEDURES

* CONTINUED * )
L J

WASTE DISPOSAL METHOD

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS

SECTION VII1I - SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (SPECIFIC TYPE)
WEAR DUST MASK.
PROTECTIVE GLOVES
WEAR GLOVES.
EYE PROTECTION
- WEAR PROTECTIVE GLASSES.
,ENTILATION
USE ONLY IN WELL VENTILATED AREA.
SPECIAL
N/A
OTHER PROTECTIVE EQUIPMENT
N/A

SECTION_1X - SPECIAL PRECAUTIONS

STORAGE AND HANDLING
STORE IN SEALED CONTAINER IN COOL, DRY LOCATION.
KEEP AWAY FROM OXIDIZERS.
AVOID GENERATING DUST.

OTHER PRECAUTIONS

AVOID EYE OR SKIN CONTACT.
A{ILE THE INFORMATION AND RECONMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE
ACCURATE AS OF THE DATE HEREOI, SUPELCO, INC. MAKES NO WARRANTY WITH RESPLCT
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON.

LAST REVISED 10/26/88
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TOLUENE

TOL

Comman Synanyms Watery biqud Colorless Pleasant odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
LT:ﬁbuvm €1 Fash Polnt: 40°F C.C; 55°F O.C. (See Hazard Assesament Handbook)
thylberzol Fl ble, kritat . 62 Flammable Umits in Al 127%-T% A-T-U
Floats on water. Flammable, ting vapor is produced. 83  Flre Extinguishing Agents: C. S
or dry chernical jor small fires, ordnary
foam for large fires.
Stop discharge i possible. Keep peopla away. 84  Fire Extinguishing Agents Not to be 11.  HAZARD CLASSIFICATIONS
Shut off uq;uo‘:jsowces and call flu oepanmw d:nwn Used: Water may be ineffectiva
Stay upwind and use water spray ta Vapor. 11.1 Code of Federal R Honx
Avosd contact with bquid and vapor. &5  Speclal Hazards of Combustion Frammabe vk gula
Isolate and remove discharged matenal. Products: Not pertinant mmable fiquid
Notity local heafth and poiluton control agencies. 65 Behavior In Fire: Vapor is heavier than ar 112 NAS Hazard Rating for Butk Water
and may travel a considerable distancs o Transportation:
a source of ignition and flash back. Category Rating
A en Shong vapor Tail may occw, 07 lgnition Temperature: 997'F A 3
Vapor may expiode it ignrted in an enciosed area. 64 Electrical Hazard: Class |, Group O Health .
Wear goggles and sei-contained breathing ap%.:alus 89 Buming Rate: 5.7 mm/min. Vapor Iritant. 1
Extinguish with dry chemical, foam, or carbon id or Sofd Iritant 1
Fi Water may be ineftectrve on fire. €10 Aclabatic Fhm! Temperaturs: l;qu 2
ire Coot exposed containers with water. Data not available OLSONS e ——
Water Polution
Human Toocty.m .
{Cantinued) Aquatic Toxicity 3
Aesthetic Eftect. . 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
VAPOR . Other Chemicals — . 1
lrm.abng 10 eyes, and throat. 7.1 Reactivity With Water: No reaction Water._ o
Mt inhajed, wil cause nausaa, vomiting, headache, dizzinass, 72 Raactivity with Common Materisis: No Seif R m————— 0
7% o1 loss o reacton 113 NFPA Hazard Closaoaton
Move to fresh air 73 Stabiity During Transport: Stabl sor:
it breattung has sloppod give artificial respiration. Cat Classification
i breattung dificutt, give oxygen. 74 Netraizing Agents for Acids and Health H '9(::.) 2
Lauio Caustica: Not pertinert azar d(Fl-d\ — 3
Irritating to skin and syes. 7.5 Potymerization: Not pertinent Mol eilow °
EXPOSUI’E I swallowed, will cause naussa, vomiting of loss of 7.8 Inhibitor of Polymerization: F Y (Yeilow)
Remove contaminated ciothing and shoes. Not pertinent
Flush atfected areas with plenty of water,
IF IN EYES, hold eyeliis open and fiush with plenty ol water. 7.7 Molar Ratio (Reactart to
IF SWALLQ‘WED and victm is CONSCIQUS, have victim drink water Product)y: Data not available
[=e] NOT lNDUCE VOMITING. 73 Resctivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State 2t 15°C and 1 3tmc
Dcngermslnaquabc Iite in high concentrations. Uquid
Water R amnore o™ it nters water intakes. 122 Molecular Welght: 8214
123 Bolling Point at 1 atm:
pOHUtlon Notity local health and wildlite officials. 201.1°F = 110.6°C = 3838°K
Notrty operators of nearty water intakes. 124 Freezing Point
~—~139'F = —95.0°C = 1782°K
1 RESPONSE TO DISCHARGE 2. LABEL & WATER POLLUTION 125 Critical Temparaturs:
(See Response Methods Handbook) 2.1 Category: Flammable liquid L1 Aquatic Toxicity: 605.4°F = 318.6'C = 591.8'K
Issua waming-high flammability 22 Class: ) 1180 mg/1/96 hr/sunfish/TL, /tresh 128  Critical Prassure:
Evacuate area water 596.1 psia = 40.55 atm = 4.108
8.2 'Watsriowl Toxickty: Data not avaisbie MN/m*
83 Biclogical Oxygen Demand (BODE 127 Speciic Gravity:
0%, 5 days; 38% (theor), 8 days 0.867 at 20°C (bquic))
8.4 Food Chain Concentration Potentiak 128 Liquid Surface Tension:
None 29.0 dynes/cm = 0.0290 N/m at 20°C
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 129 Liquid Water Intertacial Tenalore
11 CG Compatibiiity Class: Aromatc 4.1 Physical State (as shipped)k Liqud 36.1 dynes/cm = 0.0381 N/m at 25°C
Hydrocarbon 42 Color: Colorless 12.10 Vapor (Gas) Specific Gravity:
32 Formuix CeHsCHs 4.3 Odor: Pungent, aromatic, banzene-ike; Not pertinent
13 INO/UN Designation: 3.2/1294 distinct, pleasant 1211 RAatio of Specific Heats of Yapor (Gask
34 DOTID No: 1294 1.089
3.5 CAS Registry No: 108-83.0 1212 Latent Heat of Yaportzation:
155 Biu/lb = 86.1 cal/g =
3.81 X 10 Jrkg
5 HEALTH HAZARDS 9. SHIPPING INFORMATION 7213 Hest of Combustion: —17,4%0 B/l
. ) ! = 9685 cal/g = ~—05.5 X 10° J/kg
51 Personal Protective Equipment Air-supplied mask; goggles or face shieid; plastic gloves. 8.1 Grades of Purlty: Research, reagent, 1214 Heat of Decomposition: Not pertnent
52 Symptoms Foilowing Exposure: Vapors irritate syes and upper respiratory tract. cause diziness, niraton-all 99.8 + %: industriak 12.15 Heat of Solutiors Not pertnent
anesthesia, o y arrest. Uiquid iitates eyes and causes drying of skin. if conaing 84 + %, with 5% rylene and 12.16 Heat of Polymertzation: Not pertinent
aspirated, causes coughing, gagging, distress, and rapidly developing pulmonary edema. if smait amounts of berzena and 12.25 Heat of Fusion: 17.17 cal/g
ingesied causes vomiting, griping, diamhes, dopressed rnspiuﬁon.. ) ! nonaromatic hydrocarbons; 90/120: 1226 Umiting Vaive: Data not avaiable
53 Treatment of Exposure: INHALATION: rvmcm'u 1o fresh nfr: give artificial respiration and oxygen if less pure than industrial. 1227 Reid Yapor Preasure: 1.1 psa
needed; call 8 doctor. INGESTION: do NOT induce vomiting; call a doctor. EYES: flush with 9.2 Storage Temperature: Ambient
water lor at least 15 min. SKIN: wipe off, wash with soap and water. ’ 9.3 Inert Atmosphers: No requirement
5.4 Threshold Limit Yaiue: 100 ppm 9.4 Yenting: Open (flame arrester) or
55 Short Term Inhaiation Limitx 600 ppm for 30 min. pressure-vacuum
5§ Toxicity by Ingestion: Grade 2; LDwe = 0.510 5 g/kg
S7 Late Toxicity: Kidney and iver damage may fotlow ingestion.
58  Vapor (Gas) imumnt Characteristics: Vapors cause a sfight smarting of the eyes or respiratory
system if present in high concentratons. The effect is lemporary.
59 liquid or Soild lrritant Characteristics: Minimum hazard. It spilied on ciothing and allowed to
remain, may cause smartng and reddering of the skin.
5.10 Odor Threshoid: 0.17 ppm 6. FIRE HAZARDS (Continued)
§11 IDULH Value: 2,000 ppm €11 Stoichiomatric Al 10 Fuel Ratie: Data not avaiiable

8.12 Flame Temperature: Data not avaiable

JUNE 1985



TRICHLOROETHANE

TCE

Common Synonyms Watery bquid Coloriess Sweet odor 6. FIRE RAZARDS 10. HAZARD ASSESSMENT CODE
m‘:x‘“"' 6.1 Flash Point Daia not available (See Hezard Assessment Handbook)
Aerothene - . 62 Fammable Limis In Air 7%-16% A-X-Y

Sinks in water. Imating vapor i produced. 63 Fire Extinguishing Agenta: Dry chemical,
foam, or carbon dioxide
6.4 Fire Extinguiahing Agenta Notl to be
A otk R i Ao Usedt: Nol perinent 11 KAZARD CLASSIFICKTIONS
B a0 0 vapor. 6.5  Special Hazarda of Combustion
Isolate and remave discharged melerial, Products: Toxic and imiating gases are 11.1 Code of Feders! Reguiations:
Notty local healih snd golluton contol agences. generated in fres. ORM-A
€6 Behavior In Fire: Not pertinent 11.2 NAS Hazard Rating for Butk Water
8.7  Ignition Temperature: 932'F Transportztion:
€2 Electrical Hazard: Not pertinent Category Rating
Combus S GASES ARE PHODUCER N FIRE. €.9 Buming Rate: (est) 2.9 mm/min. | CT—— 1
aar po%gws snc sefi-containea breathing apparatus. €.10 Adisbatic Flame Temperature: Heafth
Extinguish with gry chemical, carbon dwoxide. or foam. Dete not available [ T, R |
Fi 6.1 Stoichiometric Alr to Fuel Ratio: Liquid or Sold . 1
Ire Data nol availeble Poisons.......... 2
€12 Fiame Temperature: Data not available Water Poluton
Human Toxcity, 1
Aquate Toncty 3
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Aesthets Effect........ 2
m 1o eyes. nose nd Bvoat 7.1 Reactivity With Water: Reacts slowly, ;
ﬂm lo re?rl\l use azziness or difficull breathing. . releasing :gnw’::?: I:c-d. 0
s aactivity .
:: g::::m Elzﬂsfmwg%%ml respation Comodes aluminum, but teaction i not 113 NFPA Mazarc Classication:
hazardous. Category Classification
Health Hezard (Bive, 2
oL 6 skim and eves. 7.3 Stabiifty During Transport Stsble P (R(ed),.,) :
e SRR S shoes. T ey s 2 Reactity (Yellow] - .
Exposure Fiush atiectec areas wih plenty of water, Caustics: Not m"e"'“ T
IF IN EYES, hoks eyetics open and flush with plenty of water. 7.5 Polymerization: Not pertinent
IF SWALLOWED and victim is CONSCIOUS, have victim drink water 7.6 Inhibhor of Potymerization:
or mifk and have wieom induce vom
IF SWALLOWED and victm is UNOONSC S OF HAVING CON- Not pertinent
VULSIONS, do nething except keep viclm warm. 7.7 Motar Ratio (Reactant to
Producty Data not available
72 Reactivity Group: 36
32 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State ot 15°C and 1 st
Effect of low toncentTations on aquatic life is unknown. Liquid
Water May be dangerous :‘ ":‘:‘ ":;I'""""' 122 Molecular Weight 133.41
Notity local heahth and wildife o 5. 123 Bolling Pot at 1 stm:
Pollution Notry opetators of nearty water inlakes. T6SF o 74°C o 247K
124 Freazing Point
<—3F = ¢—39C = <234°K
1. RESPONSE T0 DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical Temperature: Not portinant
(Ses } 21 Category: None 8.1 Aquatic Toxieity: 128 Critical Preasure: Not pertineftt
Should_be removed 22 Clasa: Not pertinent 75-150 ppm/*/pinfish/TL,/sah water 12.7  Specific Gravity:
Chermcal and physical treatment *Time period not specified. 1.31 at 20°C (lgud)
82 Wsaterfow! Toxicity: Data not evailable 128 Liquid Surtace Tenalorc
8.3 Biolopical Oxygen Demand (BODY 25.4 dynes/cm = 0.0254 N/m a1 20°C
Data not available 128 Liquid Water Imertacial Tenslon: (est)
3.4 Food Chain Concentration Potentiak 45 dynes/cm = 0.045 N/m at 20°C
None 1210 Vapor (Gas) Specific Gravity: 4.6
3, CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1211 Ratio of Spacific Heats of Vapor (Gask
31 CG Compatibiiity Class: Halogenated 4.1 Physical Stats (as shipped). Liquid 1.104
hydrocarbon 42 Color: Colortess 12.12 Lestent Mest of Vaporimtion:
32 Formula: CHaCCla 43 Odor. Chioroform-iike; sweetsh 100 Btu/l = 58 cal/g =
33 INO/UN Designation: Not listed 2.4 X 10% J/kg
3.4 DOT ID No.: 2831 1213 Hest of Combustior: (est) 4700 Blu/tb
35 CAS Registry No: 71-556 = 2600 cal/g = 110 X 10* J/kg
1214 Hest of Decomposltion: Not pertinent
12.15  Heat of Solution: Not pertnent
5. HEALTH HAZARDS S, SHIPPING INFORMATION 12.16 Hast of Polymertzatiorr Not pertinent
. . i . 12.25 Heat of Fusior: Dats nol available
£.1 Personal Protective Equipment Orpanic vapor-acid gas canister; salf-conained breathing $.1 Grades of Purity: Uninhibited; inhibited; 12.26 Limiting Vakwe: Dats not eveilable
apperstus for emergencies; neoprene of polyvimyl-aicohok-type gloves: Chermical safety goggles ndustril inhibited; white room; cold 1227 Reid Vapor Pressure: 4.0 psia
and face shisid; neoprene satety shoes (or leather safety shoes pius necprene lootwear); cleaning
neoprens of polyviny! aicohol suit of apron for splash protection. 92 Storage Temperaturs: Ambient
682 yop INHALATION: symptoms range from loss of equilibrium and 9.3 inert Atmosphers: No requirement
incoordination to Iou of consciousness, high concentration can be fatal due 1o simple 8.4 Venting: Pressure-vacuum
asphyxston with loas of ss. INGESTION: produces efiects similar 10
inhaiation and may Cause 30me fesling of nausea. EYES: shghtly irritating and lachrymatory.
SKIN: cefatting action may cause dermatitis.
53  Treatment of Exposure: Gcln»alunmnonhulmewnmdwommww
exposures. Do NOT adrenakn or epinepl ; otherwise, ® symp
INHALATION: remove victim (10 fresh air; # necessary, apply artrhcial rnonnon and/or
administer oxygen. INGESTION: have victim drink waler and induce vomiting. EYES: flush
thoroughly with water. SKIN: remove contaminsted clothing and wash exposed area thoroughly
with 30ap and warm waler.
5.4 Threshold Limit Value: 350 ppm
55 Short Yerm Inhalytion Limits: 1,000 ppm for 60 min. in man NOTES
8¢ Toxcity by Ingestion: Grade 1: LDse = 5 10 15 g/kg (rat, mouse, rabbit, guinea pi)
6.7 Late Toxicity: Data not avaiable
63  Vapor (Gas) lrritant Characteristics Vapors Csuse 8 slight smanting of the eyes or respirstory
system if present in high concentratons. The effect is temporary.
£9 Uquid or Solid iritant Characteristics: Minimum hazard. It apilled on ciothing and allowed 10

remain, fay Cause Smarting and reddenmg of the skin.
5.10 Odor Threshoid: 100 ppm

en

IDLH Yalue: 1,000 ppm
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TCE TRICHLOROETHANE

12.17 12.18 12.19 12.20 £
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY '\
. . . British thermal
nds per cubic Temperature British thermal unit Temperature - Temperature .
'Eg;ngp:rea;uFr)e Pou 10%1 (degeees F per pound-F (degp:ees F ung;ﬂ:?eﬁigr_?:”r' (deg?ees F} Centipoise
0 85.419 55 .240 N 15 1.363
10 84.870 60 242 (o] 20 1.295
20 84.309 65 244 T 25 1.231
30 83.759 70 .246 30 1172
40 83.200 75 .248 P 35 1.117
50 82.650 80 .250 E 40 1.065
60 82.089 85 252 R 45 1.017
70 81.540 90 .254 T 50 872
80 80.981 95 .256 | 55 929
0 80.429 100 258 N 60 .889
100 79.870 105 .260 E 65 .852
110 79.320 110 262 N 70 817
120 78.759 115 264 T 75 784
130 78.209 120 .266 80 753
140 77.650 125 .268 85 723
150 77.089 130 .270
160 76.540 135 272
140 274
!
12.21 12.22 12.23 12.24 \
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water {degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .070 70 2.099 70 .04825 0 146
75 2.364 75 05495 25 150
80 2.657 80 06119 50 1585
85 2.980 85 .06798 75 159
90 3.335 90 .07540 100 163
95 3.725 85 .08346 125 167
100 4,152 100 .09220 150 171
105 4619 105 .10170 175 175
110 5.130 110 .11190 200 179
115 5.686 115 12300 225 .183
120 6.292 120 13480 250 .186
125 6.950 125 14770 275 180
130 7.663 130 16150 300 .193
135 8.437 135 17630 325 .196
140 9.273 140 .19220 350 199
145 10.180 145 .20920 375 .202
150 11.150 150 .22730 400 .205
155 12.200 155 24670 425 .208
160 13.330 160 26730 450 210
165 14.540 165 .28930 475 213
170 15.840 170 31270 500 215
175 17.240 175 .33760 525 217
180 - 18.730 180 .36390 550 .219
185 20.330 185 .39180 575 .222
190 22.030 190 42140 600 223




TCE TRICHLOROETHANE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. o . British thermal
Pound r cubic Temperature British thermal unit Temperature ) Temperature A
T(Sg'g‘:f;ﬁ"éf o oot (degeees 3] per pound-F (degF:ees ) ungaag?e'}eorotgu" (degprees 5] Centipoise
0 85.419 55 .240 N 15 1.363
10 84.870 60 T 242 (o] 20 1.295
20 84.309 65 244 T 25 1.231
30 83.759 70 .246 30 1.172
40 83.200 75 .248 P 35 1117
50 82.650 80 .250 E 40 1.065
60 82.089 85 .252 R 45 1.017
70 81.540 90 .254 T 50 972
80 80.981 95 .256 | 55 929
90 80.429 100 .258 N 60 .889
100 79.870 105 .260 E 65 .852 T
110 79.320 110 .262 N 70 817 )
120 78.759 115 .264 T 75 784 -
130 78.209 120 .266 80 753
140 77.650 125 .268 85 723
150 77.099 130 270
160 76.540 135 272
140 274
{
12.21 12.22 12.23 12.24 \
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) inch (degrees F) foot {degrees F) per pound-F
68.02 .070 70 2.099 70 .04925 0 146
75 2.364 75 .05495 25 150
80 2.657 80 06119 50 155
85 2.980 85 06799 75 159
90 3.335 20 07540 100 163
95 3.725 95 .08346 125 167
100 4.152 100 .09220 150 AN
105 4619 105 10170 175 175
110 5.130 110 11190 200 179
115 5.686 115 12300 225 183
120 6.292 120 13490 250 .186
125 6.950 125 .14770 275 190
130 7.663 130 16150 300 193
135 8.437 135 .17630 325 196
140 9.273 140 .19220 350 199
145 10.180 145 .20920 375 202
150 11.150 150 .22730 400 .205
155 12.200 155 .24670 425 .208
160 13.330 160 26730 450 210
165 14.540 165 .28930 475 213
170 15.840 170 31270 500 215
175 17.240 175 33760 525 217
180 18.730 180 36390 550 219
185 20.330 185 .39180 575 222
190 22.030 190 42140 600 .223




TRICHLOROETHYLENE

TCL

Common Synonyms Watery liquid Colorlens Sweet odor 6. FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
Trchioroetirylene . 9
Tnciene‘;”Aigy‘lon ¢.1  Fash :ﬂnt :LF C.C.; practicalty {See Hazard Assessment Handbook)
Chiorylen L - . nonflamma: A-X-Y
Sinks in water. Imitatng vapor s produced. 62  Flammabie Limits In Al 8.0%-105%
;:::hbrm Triene €3 Fire Extinguishing Agents: Water fog
6.4 Firs Extinguishing Agents Not to be
Stop discharge il possible, Keep people away. Used: Not pertinent
ao'd coglac! wilh hQuid and vapor, €5 Special Hazards of Combustion 11 HAZARD CLASSIFICATIONS
li fire department. . .
Isoiate and remove discharged material. Products: Toxic and itating gases are 11.1 Code of Federal Reguiations:
Nouty local healih and poliution control agencies. produced in fire situations. ORM-A
6.6 Behavior In Fire: Not pertinent 11.2 NAS Hazard Rating for Bulk Water
6.7  Ignition Temperature: 770'F Transportation:
Combustible. 63  Electricai Hazard: Not pertinent Category Rating
POISONOUS GASES ARE PRODUCED IN FIRE. 8.8  Burning Rate: Not pertinent !
Wear goggles and seff-contained breathing apparatus. 6.10 Adiabatic Flame Temperature:
Extinguish with dry chemical, carbon dicxide, or joam. Da1a not available 1
Fire €.11 Stolchiometric Alr to Fuei Ratio: !
Ir Data not available 2
6.12 Flame Temperature: Dsla not availabie
1
2
2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR Wih - 1
imitating 10 eyes, nose anc wost ) ;" :'””' Y Weter: No reacton o
i inhaied, will cause nauses, vomiting, ditficult breathing, 2 Reactivity with Common Materials No
or loss of consciousness. reacton !
Move o fresh air. 11.3  NFPA Hazard ClassMicstion:
i brealhing has stopped, give artificial respiration. 7.3 Stabiitty During Tranaport Siabie Cat Classiicatio
H breathing is difficull grve oxygen. 7.4 Neutralizing Agents for Acids and rgory n
Caustics: Not pertinent Health Razard (Blue}....vevecmane 2
Liouin ) 15 P ton: N Flammebilty (Red) 1
irrtatng to skin and eyes. olymerization: Not pertinent
Exposure If swaliowed, will cause nauses, vomiting, ditficult breathing. 7.8 inhibtor of Potymerization: FReactivity (Yellow) °
ot joss of consciousness. .
Remaove contaminated clothing Bnd shoes. Not pertinent
Flush aﬂegted areas with plenty of water. 7.7 MNolar Ratio {Reactant to
IF IN EYES, hold eyeiios open anc flush with plenty of waler. i
IF SWALLOWED anc wictim is CONSCIOUS, have victm crnk waler Product): Data ot availabie
or milk and have vicm induce vomiing. 7.8 Reactivity Group: 36
IF SWALLOWED and victrm is UNCONSCIOUS OR HAVING CON-
VULSIONS, do nothing except keep vicum warm.
12, PHYSICAL AND CHEMICAL PROPERTIES
129 Physical State at 15°C and 1 atme:
Enmmmmmmmmmnm Liquid
Water May be dangerous f it enters waler intakes. 122 Molecuiar Weight 131,39
Notity locs! health and wildide officiais. 123  Bolling Point sl 1 stm:
Pollutlon Notity operators of nearby water intakes. 1;:.; = §7°C = 360°K
124  Freszing Point
—1235°F = —86.4°C = 186.8°K
TO DISCHAR 2 8|
L RESPONSE TO DISCHARGE LABEL & WATER POLLUTION 125 ¢ | Temperature: Not pertinent
(See } 21 Category: Non- 8.1 Aquatic Toxicity: 126 Critical Pressurs: Not pertinent
Shoutd be removed 22 Class: Not pertinent 660 mg/1740 hr/daphnia/kill/tresh 127 Specific Gravity:
Chemical and physical treatment water 1.46 a1 20°C (iquid)
82 Waterfow! Toxleity: Date not avaiable 128 Uquid Surtacs Tension:
3.3 Biologicat Oxygen Demand (BOD) 29.3 dynes/em = 0.0293 N/m at 20°C
Data not available 129 Uquid Water intertacial Tension:
24 Food Chain Concentration Potentiak 34.5 dynes/cm = 0.0345 N/m at 24°C
None 12.10 Vapor {Gas) Specific Gravity: 4.5
1 CHEMICAL DESIGNATIONS 4. OBSERV/ \LE CHARACTERISTICS 1211 Rato of Specific Heats of Vapor (Gas)
a1 CacC y Clasa: Haloge 4.1 Physical State (as shipped) Liquid 1.116
hydrocarbon 42 Color: Coloriess 12.12 Latent Heat of Vaporizatione
32 Formuix: CHCi=CCh 43 Odor: Cnioroform-ike; etherea! 103 Bw/lb = 57.2 cal/g =
33 IMO/UN Designation: 8.0/1710 2.4 X 10% Jrkg
3.4 DOTID Wo. 1710 12.13 Hest of Combustion: Not pertinent
3.5 CAS Registry No: 76-01-6 12.94 Hest of Decomposition: Not pertinent
12.15 Heat of Solution: Not pertinent
12.18 Heat of Polymertzatiort Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 12.25 Heat of Fusiom: Data not available
. . ] 5 i 12.26 Limhing Value: Data not avaiable
51 Persons! Pretective Equipment Orpani. vapor-scid gas canister, sel-contained breathing 9.1 Grades of Purlity: Technical, dry cleaning; 12.27 Reid Vapor Pressure: 2.5 psis
apparatus for emergencies; neoprene or vinyl gioves; chemical safety goggles, face-shieid; Gegreasing: exiraction
necprene safety shoes; neoprene suit or apron for splash protection. $.2 Storsge Temperature: Ambient
82 Y F g : INHALATION: symptoms range from imitation of the nose and $.3 Inert Atmosphers: No requirement
tvoat 10 nausea, an attitude of Iesponsibilty, biurred vision, and finally dsturbance of centrat $.4 Venting Presswe-vacuum
nervous System resulting in cardiac failure. Chronic exposure may cause Organic injury.
INGESTION: sympioms similar 10 inhalation. SKIN: defatting action can cause demnatitis. EYES:
sightly iTilating sensation and lachrymation.
83 T of Exp Do NOT i in or epinephring; get medical & for al
cases 0f overexposwre. INHALATION: remove victm 10 fresh ar; f necessary, apply antificial
resprstion and/or administer oxygen. INGESTION: have victim drink water and induce vomiting;
repest three timas; then give 1 tablespoon epsom aalts in water. EYES: flush thoroughly with
water. SKIN. wash thoroughly with soap and warm water.
54 Threshoid Limit Value: 50 ppm
55 Short Term inhalation Limita: 200 ppm for 30 min.
58 Toxicity by Ingestion: Grade 3; LDse = 50 10 500 mg/kg
NOTES

57 Late Toxicity: Dala not available

5.8 Vapor (Gas) rritant Characteristics: Vapors cause a slight smarting of the eyes or respiratory
sysiem it present in high concentrations. The eftect is temporary.

59 Liquid or Solid Irritant Characteristics Mmimurmn hazard. if apilied on clothing and aliowed 10
rernain, fmay cause smarting and reddening of the sikin.

5.10 Odor Threshold: 50 ppm

K11 IDLH Valve: 1,000 ppm
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TCL

TRICHLOROETHYLENE

12,17 12.18 12.19 12.20
SATURATED L!QUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. i, ; British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature T Temperature L
(degezes F) lo%l (degp;zes 3] per pound-F (degrees F) ”ngagg?eaigtgur' (degrees F) Centipoise
0 94.669 0 .220 N 15 .800
5 94.410 10 221 (0] 20 775
10 94.150 20 .223 T 25 .750
15 93.889 30 .225 30 727
20 93.629 40 .226 P 35 .705
25 93.370 50 .228 E 40 684
30 93.110 60 .230 R 45 664
35 92.849 70 231 T 50 645
40 92.589 80 .233 | 55 627
45 92.330 90 .235 N 60 610
50 92.070 100 236 E €5 593
55 91.809 110 .238 N 70 577
60 91.549 120 .240 T 75 .562
65 91.290 130 241 80 548
70 91.030 140 .243 85 534
75 90.770 150 .245 90 521
80 90.508 160 .246 95 .508
85 90.250 170 248 100 4886
90 £9.990 105 485
95 89.730 110 474
100 89.469 115 463
105 89.209 120 453
110 88.950
115 88.690
120 88.429
125 88.169

12.21
SOLUBILITY IN WATER

12,22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 110 40 .508 40 .01245 0 136
50 678 50 .01628 25 139
60 .894 60 .02105 50 143
70 1.166 70 02695 75 146
80 1.507 80 .03418 100 149
90 1.929 90 04296 125 REY
100 2.448 100 05354 150 155
110 3.081 110 .06619 175 157
120 2.846 120 .08120 200 160
130 4.765 130 .09891 225 162
140 5.862 140 .11960 250 165
150 7.163 150 .14380 275 167
160 8.695 160 17180 300 169
170 10.490 170 .20390 325 172
180 12.580 180 .24080 350 174
190 15.010 190 .28280 375 176
200 17.810 200 .33040 400 177
210 21.020 210 .38420 425 179
450 181
475 182
500 184
525 185
550 186
575 .187
600 188




TCL TRICHLOROETHYLENE

12.17 12.18 12.19 12.20 o -
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY ‘\ e
. . British thermal
rature Pounds per cubic Temperature British thermal unit Temperature o Temperature i
1('g:;ngnr’:eas F) fo%l (degeeees F) per pound-F (deg’:ees [} unggsgt'ep,g;:g"r' (dege:es F) Centipoise
0 94.669 0 .220 N 15 .800
5 84.410 10 221 (o] 20 775
10 94.150 20 .223 T 25 .750
15 93.889 30 225 30 727
20 93.629 40 .226 P 35 705
25 93.370 50 .228 E 40 684
30 93.110 60 .230 R 45 664
35 92.849 70 .231 T 50 645
40 92.589 80 .233 I 55 627
45 982.330 90 235 N 60 .610
50 92.070 100 236 E 65 593 R
55 91.809 110 .238 N 70 577 .
60 91.549 120 .240 T 75 562 [
65 91.290 130 241 80 .548
70 91.030 140 .243 85 534
75 90.770 150 .245 90 521
80 90.509 160 246 95 508
85 90.250 170 .248 100 496
90 89.990 105 .485
95 89.730 110 474
100 89.469 115 463
105 89.209 120 453
110 88.950
115 88.690
120 88.429
125 88.169
{.
12.21 12.22 12.23 12.24 \
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL. GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 .110 40 .508 40 .01245 0 136
50 678 50 .01628 25 139
60 .894 60 .02105 50 143
70 1.166 70 02695 75 146
80 1.507 80 .03418 100 .149
90 1.929 90 04296 125 .152
100 2.448 100 05354 150 155
110 3.081 110 06619 175 157
120 3.846 120 08120 200 160
130 4.765 130 .09891 225 162 ‘
140 5.862 140 11960 250 165 {
150 7.163 150 .14380 275 167 )
160 8.695 160 17180 300 169
170 10.490 170 .20390 325 172
180 12.580 180 24080 350 174
190 15.010 190 .28280 375 176
200 17.810 200 .33040 400 77
210 21.020 210 .38420 425 178
450 181
475 182
500 184
525 185
550 .186
575 187
600 .188




13.0 HEAT STRESS CASUALTY PREVENTION PLAN

Due to the increase in ambient air temperatures and the effects of protective
outer wear decreasing body ventilation, there exists an increase in the potential
for injury, specifically, heat casualties. Site personnel will be instructed in
the identification of a heat stress victim, the first-aid treatment procedures
for the victim, and the prevention of heat stress casualties.

13.1 TIDENTIFICATION AND TREATMENT.

13.1.1 Heat Exhaustion

Symptoms: The first symptoms usually are muscular weakness, dizziness, nausea,
and a staggering gait. Vomiting is frequent. The bowels may move involuntarily.
The victim is very pale, his skin is clammy, and he may perspire profusely. The
pulse is weak and fast, breathing is shallow. The victim may faint unless he
lies down. This may pass, but sometimes it persists and, even though heat
exhaustion is generally not considered life threatening, death could occur.

First Aid: Immediately remove the victim to a shady or cool area with good air
circulation. Remove all protective outer wear. Call a physician. Treat the
victim for shock. (Make the victim lie down, raise feet 6 to 12 inches, maintain
body temperature, but loosen all clothing.) If the victim is conscious, it may
be helpful to give sips of water. Transport victim to a medical facility.

13.1.2 Heat Stroke

Symptoms: This is the most serious of heat casualties because the body
excessively overheats. Body temperatures often are between 107 °F and 110 °F.
The victim will have a red face and will not be sweating. First there is often
pain in the head, dizziness, nausea, oppression, and a dryness of the skin and

mouth. Unconsciousness follows quickly and death is imminent 1f exposure
continues. The attack will usually occur suddenly. Heat stroke is always
serious.

First Aid: Immediately evacuate the victim to a cool and shady area. Remove all
protective outer wear and all personal clothing. Lay the victim on his back with
the head and shoulders slightly elevated. It is imperative that the body
temperature be lowered immediately. This can be accomplished by applying cold
wet towels, ice bags, etc., to the head and groin. Sponge off the bare skin with
cool water or rubbing alcohol, if available, or even place in a tub of cool
water. The main objective is to cool without chilling. Give no stimulants.
Transport the victim to a medical facility as soon as possible.

13.2 PREVENTION OF HEAT STRESS. One of the major causes of heat casualties is
the depletion of body fluids. Fluids should be maintained onsite. Personnel
should replace water and salts lost from sweating. Salts can be replaced by
either a 0.1 percent salt solution, more heavily salted foods, or commercial
mixes such as Gatorade™. The commercial mixes are advised for personnel on low
sodium diets.

CecilFid.HSP
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A work schedule will be established during warm weather so that the majority of
the work day will be during the morning hours of the day before ambient air
temperature levels reach their highs.

A work and rest schedule will be implemented for personnel required to wear Level
B or C protection (i.e., impervious outer garment). A sufficient period will be
allowed for personnel to "cooldown." This may require shifts of workers during
operations in addition to the breaks provided by required air tank changes (Level
B). Maximum time between breaks at Level B or C shall be 2 hours regardless of
temperature. At elevated temperatures, breaks should be scheduled as described
below.

Maximum time

Ambient temperatures between cooldown breaks
Above 90 °F % hr.
85°-90 °F % hr.
80°-85 °F 1 hr.
70°-80 °F 1% hr.

Periodic breaks for "cooldown" and liquid replenishment should also be scheduled
when wearing any chemical resistant outer wear.

13.3 HEAT STRESS MONITORING. For monitoring the body'’'s recuperative ability to
excess heat, one or more of the following techniques should be used as a
screening mechanism. Monitoring of personnel wearing impervious clothing should
commence when the ambient temperature is 70 °F or above. Frequency of monitoring
should increase as the ambient temperature increases or as slow recovery rates
are indicated. When temperatures exceed 85 °F, workers should be monitored for
heat stress after every work period. The following are important considerations.

Heart rate (HR) should be measured by the radial pulse for 30 seconds as early
as possible in the resting period. The HR at the beginning of the rest period
should not exceed 110 beats per minute. If the HR is higher, the next work
period should be shortened by 10 minutes (or 33 percent), while the length of the
rest period stays the same. If the pulse rate is 100 beats per minute at the
beginning of the next rest period, the following work cycle should be shortened
by 33 percent.

Body temperature should be measured orally with a clinical thermometer as early
as possible in the resting period. Oral temperature (OT) at the beginning of the
rest period should not exceed 99 °F. If it does, the next work period should be
shortened by 10 minutes (or 33 percent), while the length of the rest period
stays the same. However, if the OT exceeds 99.7 °F at the beginning of the next
period, the following work cycle should be further shortened by 33 percent. OT
should be measured again at the end of the rest period to make sure that it has
dropped below 99 °F.

Good hygienic standards must be maintained by frequent change of clothing and
daily showering. Clothing should be permitted to dry during rest periods.
Persons who notice skin problems should immediately consult medical personnel.
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14.0 MISCELLANEOUS REPORTS

14.1 SITE SAFETY FOLLOW-UP REPORT. To be completed for each field change in
plan.

Was the HASP followed as presented? yes no

Describe in detail any changes to the HASP:

Reason for changes:

Approved By

Site Manager: Date:

Site Safety Officer: Date:

Evaluation of Health and Safety Plan

Was the HASP adequate? yes no

What changes would you recommend?:
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14.2 ACCIDENT REPORT.

Site: Project No.:

Location:

Location of accident (if different from above):

Name and address of injured:

SSN: DOB: Sex:

Years of service: Time on present job: Department No. :

Title/Classification:

Date of accident: Time of accident:
Name of witness: Telephone No.:
Accident Category: ___ Motor Vehicle ___ Property Damage __ Fire
___ Chemical Exposure __ Near Miss ___ Other
Severity of Injury or Illness: __ Non-disabling ___ Disabling
___ Medical Treatment __ Fatality

Amount of Damage: §$ Property Damaged:
Classification of Injury
___ Fractures ___ Heat Burns ___ Cold Exposure
___ Dislocations __ Chemical Burns ___ Heat Stroke
__ Sprains ___ Radiation Burns __ Faint/Dizziness
___ Abrasions ___ Concussion ___ Blisters
__ Lacerations ___ Toxic-Respiratory __ Bruises
___ Punctures ___ Toxic-Ingestion ___ Poison Ivy

Bites __ Toxic Dermal Headache

Respiratory Allergy
Other (explain)

Parts of Body Affected:

Degree of Disability:

Date Medical Care was Received: Emergency Service?

Name and Address of Medical Facility:

Follow-up Exam Required? Estimated No. of Days Away From Job:

Accident location (use the back of sheet as required)

Causative agent most directly related to accident (object, substance, materi-
al, machinery, equipment, conditions):
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Was weather a factor? How?

Unsafe mechanical/physical/environmental condition at time of accident (be
specific):

Unsafe act by injured and/or others contributing to the accident (be specific,
must be answered):

Personal factors (improper attitude, lack of knowledge or skill, slow reac-
tion, fatigue, inattention, horseplay):

Modifications

Level of personal protective equipment required in site safety plan:
Was injured using required equipment? . If not, how did actual
equipment use differ from plan?

Was personal protective equipment required in site safety plan adequate for
site conditions?

If no, what additional equipment was needed:

What can be done to prevent a reoccurrence of this type of accident? (modifi-
cation of machine, mechanical guards, modification of work practices,
training):

Detailed Narrative Description (how did accident occur, why; objects, equip-
ment, tools used, circumstance, assigned duties. Be specific.):

Signature of Preparer: Date:

Signature of Site Manager: Date:

SEND COPIES OF COMPLETED FORM TO HUMAN RESOURCES
AND THE HEALTH AND SAFETY SUPERVISOR.
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1.0 INTRODUCTION

ABB Environmental Services Inc. (ABB-ES) began a formal program of site risk
assessment and implementation of mitigative health and safety programs in March
1981. At that time, existing departmental policies/practices were collected and
reviewed, additional needs identified, and a corporate personnel health and
safety plan drafted.

Currently, ABB-ES’'s Health and Safety Supervisor (HSS), with the aid of the 10-
member Personnel Health and Safety Committee (PHSC), regularly reviews health and
safety issues, updates practices as new information becomes available, oversees
administration of the Health Monitoring Program, and provides guidance for
personnel training as appropriate. The PHSC is a corporate entity, effectively
precluding any departmental and contract pressures on health and safety policy
decisions.

Each project site is classified hazardous or non-hazardous by the HSS after a
review of available data. Prior to on-site activities at those sites classified
as hazardous, a health and safety plan must be completed by the project
engineer/scientist. This is accomplished by a review of available information
on the site to assess the potential risks and provide an initial determination
of personal protection requirements. The health and safety plan is subsequently
reviewed and must be approved by the HSS. The designated Site Health and Safety
Officer (HSO) monitors actual site conditions and may alter these requirements
as needed. In all cases, personnel safety is the paramount factor in decision-
making.
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2. HEALTH MONITORING AND SAFETY PROGRAM

To protect the health and safety of employees assigned to work at hazardous waste
sites, ABB-ES has developed and implemented a Health and Safety Program. This
program is administered by the Health and Safety Supervisor with aid from a
committee consisting of representatives of ABB-ES technical department staffs
with support from medical advisors. All personnel on-site must be enrolled in
the Health Monitoring Program and must receive training appropriate for their
assigned function.

In addition to ABB-ES employees, subcontractors and consultants working on
hazardous waste sites will be enrolled in an equivalent Health Monitoring Program
and receive health and safety indoctrination prior to commencing work on the
site. Indoctrination, training, and periodic followup 1is conducted as
appropriate. Indoctrination and training include:

. site history,

. inventory of site chemicals known or suspected (will be updated and
reviewed at each stage of the field investigation program),

. project organization,

. work plan review,

. project documentation,

. review of site safety plan (site safety plans are updated as new

information becomes available),

. review of decontamination procedures,

. proper use and care of personal protective equipment,
. proper calibration and use of monitoring equipment,

. emergency response procedures,

. accident reporting procedures, and

. contingency plans.

The site-specific information required to address the areas noted above is
presented in summary safety plans prepared for each site. The plans are intended
to provide a framework within which information may be updated and ongoing
decisions made regarding actual health and safety concerns at the site.
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3. MEDICAL SURVEILLANCE PROCEDURES

3.1 HEALTH MONITORING PROGRAM. All onsite ABB-ES personnel and laboratory staff
must be enrolled in the Health Monitoring Program, which is implemented through
Environmental Medicine Resources, Inc, Atlanta, Georgia. Environmental Medicine
Resources consists of a team of physicians and support personnel specializing in
toxicology. This program consists of an initial medical examination to establish
the employee’s general health profile and provide important baseline laboratory
data for later comparative study. The contents of the initial comprehensive
physical examination and laboratory testing routine is given in Table 3-1,
Follow-up examinations are completed for all personnel enrolled in the Health
Monitoring Program on an annual basis, or more frequently if project assignments
warrant testing following specific field activities. Followup examinations are
tailored to the exposures recorded by the individual.

Table A3-1. Baseline Health Monitoring Program

Health Monitoring and Safety Training Plan
Naval Air Station Cecil Field
Jacksonville, Florida

Physical examination Laboratory analysis
Medical history Complete Blood counts and chemistries
Medical examination
Vision: white blood count
near/distant differential cell counts
color methemoglobin
Audiometry uric acid
Radiology: PA/LAT lactic dehydrogenase (LDH)
Spirometry alkaline phosphatase
Electrocardiogram calcium
phosphorous
cholesterol
urea nitrogen (BUN)
glucose
albumin
globulin

total protein

total bilirubin

serum glutamic oxalacetic transaminase (SGOT)
hemoglobin and/or hematocrit
Urinalysis

color and character

specific gravity

pH

protein

acetone

glucose

microscopic examination
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Special medical monitoring may be identified for certain sites.

3.2 REVIEW OF EXPOSURE SYMPTOMS. Symptoms of exposure to hazardous materials
will be reviewed for each site to indicate to personnel the recognized signs of
possible exposure to those materials. This information will be supplemented with
a discussion of the need for objectivity in the personal health assessment to
account for normal reaction to stressful situations. The HSO will be watchful
for outward evidences of changes in worker health. These outward symptoms may
include skin irritations, skin discoloration, eye irritation, muscular soreness,
fatigue, nervousness or irritability, intolerance to heat or cold, or loss of
appetite. Employees will routinely be asked to assess their general state of
health during the project.
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4.0 TRAINING

All personnel working on a ABB-ES site, who may potentially be exposed to toxic
substances or hazardous materials, will have participated in an initial and
annual refresher and/or supervisory training, as appropriate, as well as site
specific training prior to the commencement of their on-site assignment. The
initial Health and Safety Training Program consists of the 40 hour training
required and designated by the OSHA standard 29 CFR 1910.120. In addition to the
initial training, ABB-ES also employs 8 hour annual refresher and supervisory
training elements. This general personnel training is augmented by site specific
training regarding site hazards and specialized problems and protocols.

4,1 TINITTIAL TRAINING. All site assigned personnel who are potentially exposed
to toxic substances or hazardous materials will be required to participate in a
training course on hazardous waste site operations. This training is required
under provisions of the OSHA standard and must consist of 40 hours covering the
following subjects:

. familiarity with the regulations and implications of OSHA regulations
29 CFR 1910.120,

. familiarity with the organizational structure responsible for site
health and safety,

. explanation of the medical surveillance requirements including
recognition of health hazards,

. instruction in the use and maintenance of personal protective
equipment,

. identification and analysis of site chemical and physical hazards,

. instruction regarding monitoring equipment including personnel and

environmental sampling instruments,

. site control and decontamination procedures,
. contingency planning, and
. confined space entry procedures.

4.2 ANNUAL REFRESHER/SUPERVISORY TRAINING. On an annual basis, all personnel
required to have participated in the initial training will be provided an 8 hour
refresher training course. Those personnel with either site supervisory or
health and safety responsibilities will also have 8 additional hours of training
beyond the initial 40 hours. The eight (8) hour supervisory training meets the
requirements of the annual refresher.

4.3 SITE SPECIFIC TRAINING. All personnel assigned to an ABB-ES site must
participate in the site specific training presentation. The site specific
training will cover the major elements of the site Health and Safety Plan (HASP)
as well as the health and safety procedures regarding an individual’s specific
job responsibilities and tasks. The site HSO or Health and Safety (H&S) designee
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shall provide this training before an individual is permitted to work in a
downrange position on any site.

4.4 OTHER TRAINING. Additional training shall be provided as determined by the
Health and Safety Manager (HSM) or the Health and Safety Supervisor (HSS). Such
training may include additional refreshers on personal protective equipment,
instrumentation, CPR, First Aid, or any other pertinent health or safety related
subject.
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5.0 PERSONAL PROTECTION LEVEL DETERMINATION

The level of personal protective equipment required shall be determined by the
type and levels of waste or spill material present at the site where project
personnel may be exposed. In situations where the types of waste or spill
material on-site are unknown, the hazards are not clearly established, or the
situation changes during on-site activities, the HSO must make a reasonable
determination of the level of protection that will assure the safety of inves-
tigators and response personnel until the potential hazards have been determined
through monitoring, sampling, information assessment, laboratory analyses, or
other reliable methods. Once the hazards have been determined, protective levels
commensurate with the hazards will be used. Protection requirements will be
evaluated on a continuous basis to reflect new information as it is acquired.

Preparation of site-specific plans will be based on the site-specific information
made available through site files, Remedial Action Master Plan (RAMP) and Field
Investigation Team (FIT) reports, as well as any other sources identified.

The levels of protection utilized by ABB-ES are presented below.

Level A. Level A protection must be selected when the HSO makes a reasonable
determination that the highest available level of respiratory, skin, and eye
protection is needed. It should be noted that while Level A provides maximum
available protection, it does not protect against all possible hazards.
Consideration of the heat stress that can arise from wearing Level A protection
should also enter into the subtask leaders decision. (Comfort is not a decision
factor, but heat stress will influence work rate, scheduling, and other work
practices.)

Level B. The HSO must select Level B protection when the highest level of
respiratory protection is needed, but hazardous material exposure to the few
unprotected areas of the body (e.g., the back of the neck) is unlikely.

Level C. The HSO may select Level C when the required level of respiratory
protection is known, or reasonably assumed to be, not greater than the level of
protection afforded by full face air purifying respirators; and hazardous
materials exposure to the few unprotected areas of the body (e.g., the back of
the neck) is unlikely. Level C requires carrying an emergency escape respirator.

Level D. Level D is the basic work uniform, selected when site hazards are
judged to be minimal. Investigators and response personnel, however, must not
be permitted to work in civilian clothes. Level D often requires carrying an
escape respirator.

Fit testing of safety equipment is an important part of establishing adequate
respiratory protection (see also Appendix B). Fit testing is accomplished prior
to site explorations and each individual is assigned a fitted respirator for the
duration of the project. 'These are tagged for identification. The equipment
used for each level of protection is shown in Table 5-1.
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Table Ab-1
Protective Gear

Health and Safety Plan
Naval Air Station Ceci! Field
Jacksonville, Florida

Protection level

Level D Level C Level B Level A
Action level?! 0 0 to 5 5 to 500 500 to 1,000
Respirator Escape Full Face SCBA® SCBAS
type? and Escape
Clothing
Boots X X X X
Safety glasses
or equivalent X X X
Hard hat X X X
Gloves, inner
and outer X X X X
Booties X X X
Coveralls X X X
Chemical protective
coveralls X X
Totally encapsulated
suit X

1Action levels are defined as air quality degradation from background levels, in ppm, by volatile

contaminants as measured by a photoionization meter calibrated in the clean (support) zone. The action required
is review of contaminants and reassessment of appropriate protective gear by the Site Health and Safety Officer.
It must be recognized that a photoionization meter’s relative response varies with each compound. Action levels

should be reviewed (when constituents are known) to determine appropriate modificatioms.

2Use of an air purifying respirator is allowed only where identification of constituents has occurred
and appropriate respirator cartridges have been obtained. (Refer to Appendix B, Figure 1.)

3SCBA = Self contained breathing apparatus.

It should be recognized that situations exist where different combinations of
respiratory and dermal protective gear are appropriate, e.g., where splash
protection is required but no respiratory hazard exists. The HSO may elect a
modification of the above specified combinations.

5.1 POTENTIAL HAZARDS ONSITE. Table A5-2 includes a typical data summary
concerning the toxicity of chemicals that may be found in soil and water on-site.
A similar table will be included in the summary site safety plan if appropriate.

A review of physical hazards must also be performed.
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Table A5-2
Chemicals potentially present

Health and Safety Plan
Naval Air Station Cecil Field
Jacksonville, Florida

Approxi- Per-
mate missible
odor exposure
threshold limit! Physical Dermal

Chemical {ppm) (ppm) characteristics toxicity Remarks

Acetic 1.0 10 Colorless liquid; Will burn skin Harmful if swallowed; do not induce

acid pungent; sharp and eyes. vomiting; drink a lot of water or
odor (vinegar). milk,

Acetone 100 1,000 Colorless liquid, Irritating to If inhaled, may cause difficult
sweetish, plea- eyes, nose, breathing or loss of consciousness.
sant odor. and throat.

Analine 0.5 5 Colorless to pale Irritating to Poisonous if swallowed or if skin
brown liquid; eyes, exposed. If in eyes, flush with
aromatic amine- plenty of water.
like odor.

Arsenic - 0.2 Red-brown solid, Will burn eyes Poisonous if inhaled, harmful to skin;

disulfide mg /m* odorless. and skin, Poisonous if swallowed.

Benzene 4.7 21 Colorless liquid, Moderate skin Inhalation of large amounts attacks
pleasant aromatic irritant. central nervous system (CNS); chronic
odor. poisoning may cause leukemia.

b-Butyl 2.5 100 Colorless liquid, Irritating to If inhaled will cause nausea, head-

alcohol alcohol-like, skin, eyes and ache, and dizziness. Move to fresh
pungent odor. throat. air. Harmful if swallowed.

Cadmium -~ 20.05 Solid white; Irritating to If swallowed will cause nausea and

sulfate mg /m* odorless. skin and eyes. vomiting.

Carbon 10 210 Colorless liquid; Will burn and Harmful if swallowed; if inhaled will

disulfide rotten egg to irritate skin cause nausea, vomiting, difficult
sweet odor. and eyes. breathing, or loss of consciousness,

Move to fresh air.

Carbon - 5 Colorless liquid Moderate skin Inhalation, absorption, ingestion or

tetra- with an ether- and eye irri- contact may cause CNS depression,

chloride like odor tant; moder- liver and kidney damage, and skin
(sweetish). ately toxic. irritation; suspected carcinogen.

Chloro- 0.21 75 Colorless liquid; Irritating to If inhaled will cause coughing or

benzene sweet, almond skin and eyes. dizziness.
odor.

Chromic - 20.5 Color varies with irritating to Harmful if inhaled or swallowed, move

sulfate mg/m* hydration, tech- skin and eyes. to fresh air, if breathing stops, give
nical product artificial respiration.
green; solid;
odorless.

Cresols 5 5 Colorless to dark Will burn skin Harmful if swallowed.
yellow liquid or and eyes.
solid; sweet and
tarry smell.
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Table Ab-2 (Continued)
Chemicals potentially present

Health and Safety Plan
Naval Air Station Cecil Field
Jacksonville, Florida

Approxi- Per-
mate missible
odor exposure
threshold limit! Physical Dermal

Chemical (ppm) {ppm) characteristics toxicity Remarks

Cyclo- 0.12 50 Colorless to Will burn skin Harmful if swallowed.

hexanone lightly yellow and eyes.
liquid; pepper-
mint odor.

0-Dichloro- 4.0; 50 Colorless liquid; Irritating to Harmful if swallowed.

benzene 50 pleasant odor. skin and eyes.

Ethyl 1 400 Colorless liquid; Irritating to Inhalation, ingestion, or contact may

acetate pleasant, fruity skin and eyes; irritate eyes, nose, or throat. Flush
odor. harmful if affected areas with plenty of water.

swallowed.

Ethyl 140 2100 Colorless liquid; Moderate skin Liquid blisters skin; inhalation

benzene gasoline-like irritant, results in dizziness, depression.
odor.

Ethylene -- 220 Clear liquid, -- --

dibromide mild, sweet odor.

Ethyl ether 0.83 400 Colorless ligquid; Irritating to Harmful if inhaled, will cause nausea,
sweet odor. eyes, nose, vomiting, headache, or loss of con-

and throat. sciousness.

Gasolines: 0.25 2300 Colorless liquid; Irritating to Inhalation or ingestion will cause

straight gasoline odor. skin and eyes. dizziness, headache, difficulty in

run breathing, and vomiting.

Lead - -- Soft, ductile, -- Lead poisoning may cause fatigue,
gray metal, solu- anemia, abdominal pais, and neurologi-
ble in water con- cal damage.
taining weak acid.

Mercury - 20.05 Silvery liquid, - Effects of exposure may be delayed.

ng/m odorless.

Methyl 100 2200 Colorless liquid; Irritating to Poisonous if swallowed, if inhaled

alcohol alcohol odor. eyes, nose, will cause dizziness, headache,

and throat. difficult breathing, or loss of
consciousness,

Methyl - 250 Colorless liquid, Will cause If inhaled will cause nausea,

chloride sweet nonirrita- frostbite, not vomiting, headache, difficult
ting odor. irritating to breathing, or loss of consciousness,

eyes, nose, Move to fresh air.
and throat.

Methyl 10 2200 Colorless liquid; Irritating to If inhaled will cause nausea,

ethyl sweet odor. eyes, nose, vomiting, headache, dizziness, diffi-

ketone and throat. cult breathing, or loss of conscious-

ness, harmful if swallowed.

Mineral - - Colorless liquid; Irritating to Harmful if Swallowed, do not induce

spirits gasoline odor. skin and eyes. vomiting, drink water.
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Table A5-2 (Continued)

Chemicals potentially present

Health and Safety Plan
Naval Air Station Cecil Field
Jacksonville, Florida

Approxi- Per-
mate missible
odor exposure
threshold  limit! Physical Dermal
Chemical (ppm) (ppm) characteristics toxicity Remarks
Nitroben- 5.94 1 Light, grayish- Poisonous if Poisonous if swallowed, will burn
zene yellow liquid; to skin. eyes.
almond or shoe
polish odor.
2-Nitro- 300 25 Colorless liquid; Irritating to If inhaled will cause headache,
propane Mild, fruity eyes, nose, dizziness, coughing, or difficult
odor. and throat. breathing.
Oils, -- -- Light, brown Irritating to Harmful if swallowed, do not induce
diesel liquid, fuel oil skin and eyes. vomiting, drink water or milk.
Oils, Misc. -- - Yellow liquid, Irritating to Harmful if swallowed, do not induce
Lubricating lube 0il odor skin and eyes vomiting, drink water or milk,
Oils, Misc. - -- Yellowish liquid, Irritating to Harmful if swallowed, do not induce
Penetrating motor oil odor skin and eyes vomiting, drink water or milk,
Oils, Misc. - -- Colorless to Irritating to Harmful if swallowed, do no induce
trans- light brown skin and eyes. vomiting, drink water or milk.
former liquid; motor
0il odor.
Pyridine 0.021 5 Colorless to Irritating to Will burn eyes, liquid is poisonous
yellow liquid; eyes, nose, if exposed to skin.
sharp, nauseat- and throat.
ing odor.
Silver -- 20.01 Solid white to Irritating to Harmful if swallowed, if inhaled will
Sulfate mg /m* gray; odorless. skin, eyes, cause coughing or difficult breathing.
and nose.
Sulfuric 1 1 Colorless to Irritating to Inhalation will cause coughing, diffi-
Acid mg /m* mg/m* dark brown eyes, nose, cult breathing or loss of conscious-
liquid; and throat. ness, harmful if swallowed, do not
odorless. induce vomiting, drink water or milk.
Trichloro- -- 21,000 Colorless liquid; -- Inhalation will cause dizziness or
fluoro- odorless. difficult breathing, move to fresh
methane air.
1,1,1-Tri- 100 2350 Colorless liquid; Irritating to If inhaled may cause dizziness or
chloro- sweet odor. eyes, nose, difficult breathing, move to fresh
ethane and throat. air, if swallowed may produce nausea.
Trans-1,2- - 2200 Colorless liquid; Moderately Inhalation, ingestion or contact may
Dichlor- pleasant odor. toxic by cause irritation of eyes and respira-
ethylene ingestion. tory system; CNS depression;
flammable.
Tetrachlo- -- 2 Colorless liquid; Moderate skin Inhalation, ingestion or contact may
roethy- mg /m* ether-like odor. and eye irritate eyes, nose or throat; flush
lene irritant. face or neck; vertigo, dizziness,
incoordination and headache.
CecilFid.HSP
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Table A5-2 (Continued)
Chemicals potentially present

Health and Safety Plan
Naval Air Station Cecil Field
Jacksonville, Florida

Approxi- Per-
mate missible
odor exposure
threshold limit! Physical Dermal
Chemical (ppm) (ppm) characteristics toxicity Remarks
Toluene 0.17 2100 Colorless liquid; Mild skin Ingestion or aspiration can cause
pleasant aromatic irritant. pulmonary edema, depressed respira-
odor. tion.
1,1,2-Tri- - 10 Colorless liquid; Toxic; eye and Inhalation, skin absorption, ingestion
chloro- sweet odor skin irritant; or contact may cause CNS depression,
ethane like chloroform. absorbed by liver and kidney damage; eye and nose
skin. irritation.
Xylene 0.05 2200 Colorless liquid; Moderate skin Inhalation causes headache and dizzi-

aromatic odor.

irritant.

ness; vapors irritate eyes; can be
fatal if ingested.

Federal Register, January 19, 1988.
Indicates no permissible exposure limit available, threshold limit value (TLV) reported instead.

ppm = parts per million
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6. WORKER SAFETY PROCEDURES

6.1 GENERAL. Workers will be expected to adhere to the established safety
practices for their respective specialties (e.g., drilling, laboratory analysis,
construction, etc.). The need to exercise caution in the performance of specific
work tasks is made more acute due to weather conditions, restricted mobility, and
reduced peripheral vision caused by the protective gear itself, the need to
maintain the integrity of the protective gear, and the increased difficulty in
communicating caused by respirators. Work at the site will be conducted
according to established protocol and guidelines for the safety and health of all
involved. Among the most important of the principles for working at a hazardous
waste site are as follows.

1. In any unknown situation, always assume the worst conditions and plan
responses accordingly.

2. Employ the buddy system. Establish and maintain communication. In
addition to radio communications, it is advisable to develop a set of hand
signals as conditions may greatly impair verbal communications.

3. Minimize contact with excavated or contaminated materials. Plan work
areas, decontamination areas, and procedures to accomplish this. Do not
place equipment on drums or on the ground. Do not sit on drums or other
materials.

4. Employ disposable items when possible to minimize risks during decon-
tamination and possible cross-contamination during sample-handing. This
will require a common sense approach to potential risks and costs.

5. Smoking, eating, or drinking after entering the work zone and before
decontamination will not be allowed. Oral ingestion of contaminants is
probably the second most likely means of introduction of the toxic sub-
stances into the body (inhalation being first).

6. Avoid heat and other work stresses related to wearing the protective gear.
Work breaks should be planned to prevent stress related accidents or
fatigue. Section 13.0 of the site plan report provides a summary heat
stress casualty prevention plan.

7. Maintain monitoring systems. Conditions can change quickly if subsurface
areas of contamination are penetrated.

8. Conflicting situations that may arise concerning safety requirements and
working conditions must be addressed and resolved rapidly by the HSO to
relieve any motivations or pressures to circumvent established safety
policy.

9. Unauthorized breaches of specified safety protocol will not be allowed.
Personnel unwilling or unable to comply with the established procedures
will be replaced. Any changes in established procedure should be docu-
mented on the form provided. The change should have a very specific,
valid basis and must be approved by the HSO.
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10. Be observant of not only one’s own immediate surroundings but also that
of others. Everyone will be working under constraints to awareness and
it is a team effort to notice and warn of impending dangerous situations.
Extra precautions are necessary when working near heavy equipment while
utilizing personnel protective gear. Vision, hearing, and communication
are restricted by the protective gear.

11. Use of contact lenses will not be allowed on-site. These prevent proper
flushing should corrosive or lachrymous substances enter the eyes.

12. Sites potentially requiring Level C or B protection will require the
removal of facial hair (except moustaches) to allow a proper facepiece
fic.

13. Rigorous contingency planning and dissemination of plans to all personnel

minimizes the impact of rapidly changing safety protocols in response to
changing site conditions.

14, Withdrawal from a hazardous situation to reassess procedures is the
preferred course of action.

15. Be aware that chemical contaminants may mimic or enhance symptoms of other
illnesses or intoxication. Avoid excess use of alcohol and working with
an illness during field investigation assignments.

16. The site leader, the HSO, and sampling personnel shall maintain records
in a bound notebook recording daily activities, meetings, facts, inci-
dents, data, etc., relating to the project. These record books will
remain on the site during the full duration of the project so that
replacement personnel may add information in the same record book, main-
taining continuity. These notebooks and daily records will become part
of the permanent project file.

6.2 SITE ENTRY PROCEDURES. 1In most cases, ABB-ES teams are not the first on-
site investigators. Considerable knowledge of site history and current status
allows the preparation of a HASP with reasonable assurance that personnel are
adequately protected. In the event that sufficient site information is not
available to perform a summary risk assessment and assign the appropriate level
of personal protective equipment, the following procedures should be followed.
Tt must be understood that verification of the level of contamination (even with
background information) will always require some of the steps below.

. Recognize that ABB-ES's presence on-site implies a perceived
contamination potential by the client.

. Assume that the site is contaminated and conduct a site safety
reconnaissance.

. Establish a contamination reduction zone (decontamination area).

. At the highest level of protection practicable, survey the site

beginning with a perimeter survey and gradually covering all areas
of proposed activity with (as appropriate):
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- HNU photoionizer,

- organic vapor analyzer,

- radiation survey meter,

- personal air sampling pumps,

- chemically reactive indicating tubes,
- oxygen deficiency meter, and

- explosive mixture meter.

. Establish a "hot zone."
. Review data, assess risk, and select the appropriate level of
protection.
. Prepare summary site HASP and document all data acquired.
CecilFId.HSP
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7.0 SITE SAFETY EQUIPMENT

In addition to personal protective gear designated for the assigned level,
various monitoring and safety equipment is maintained on-site. Minimum on-site
equipment will generally include:

. photoionization meter,

. combustible gas indicator (explosimeter),

. oxygen meter or oxygen deficiency alarm,

. chemically reactive indicating tubes (specific to the site haz-
ards),

. fire extinguishers,

. first aid kits,

. eye wash station,

. radiation survey meter or radiation alert,

. transportation suitable for emergency response, and

. organic vapor analyzer (optional).

Additional equipment may be specified and obtained as field conditions dictate.
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8.0 EMERGENCY PLANNING

8.1 EMERGENCY MEDICAL SERVICES. Prior to site investigation or activity on
hazardous sites, nearby health facilities will be evaluated to determine their
capabilities in relation to the needs of on-site project staff. Criteria such
as emergency department physician coverage, decontamination capabilities, and
available medical specialists are evaluated.

8.1.1 Onsite First Aid An industrial first-aid kit will be provided at the work
site and contents of the kit will be checked weekly and restocked as necessary.
Other equipment may include: oxygen, backboard and straps, splints, and a
cervical collar.

At least one person qualified to perform first aid will be present on-site at all
times during work activity. This person will have earned a certificate in first-
aid training from the American Red Cross or will have received equivalent
training. Designated first aides will receive regular review training from the
American Red Cross or an equivalent session.

An emergency shower and eye-wash station will be provided at the work site, as
well as flushing water for decontamination of boots, gloves, clothing, tools,
etc.

8.1.2 Transportation to Emergency Treatment A vehicle will be available at all
times for use in transporting personnel to the hospital (in the event an
ambulance is unnecessary or unavailable).

Personnel stretchers will be located at the work site for use in transporting
personnel to the vehicle. Alternate transportation routes to area hospitals will
be established prior to on-site activity.

8.2 CONTINGENCY PLANNING. Prior to commencement of onsite activities, field
personnel will review safety considerations with the HSO. The HSO is responsible
for adherence to the designated safety precautions and assumes the role of on-
site coordinator in an emergency response situation.

All on-site personnel will be familiar with both the primary and secondary route
to the nearest hospital (which may be shown on a Figure or local map) as well as
the location of the nearest working telephone or radio communication device.
Each will receive a list of emergency phone numbers as shown in Appendix F.

The local hospital and emergency response team will be advised in advance by the
HSO of the work to be performed. The hospital will also be briefed on the
availability of personnel health data and technical support through Executive
Health Examiners.

Emergency communication will be required to ensure positive pre-planned notifi-
cation of emergency authorities in the event of episodes requiring initiation of
contingency plans.

. The communication will be coordinated with local agencies, fire
department, police, ambulance, and hospital emergency room.
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. Two-way radio communication may need to be established in the
field, and a site alarm capable of warning site personnel and
summoning assistance will be maintained (air horns).

. Emergency evacuation for residents of nearby homes is an unlikely
event, but a person will be designated on-site to be responsible
for implementing the contingency plan. The person will be made
aware of the total number of households within a radius of 2,000
feet. Appendix A will provide the emergency contacts that will be
required and an additional table will provide a list of residences
and identifiable operations in the area in the event that evacua-
tion is judged to be a possibility for a particular site.

. Prior to any activity, personnel will investigate possible routes
of evacuation.

A copy of an accident report form is provided in Section 14.0 of the site plan
report. It should be filled out by the HSO and filed with the individual’'s
supervisor and a copy retained in the project records if an accident occurs.

8.3 POTENTIAL HAZARDS. The most common hazards associated with hazardous waste
site investigations include: (1) accidents, (2) contact or ingestion of
hazardous materials, (3) explosion, and (4) fire.

8.3.1 Accidents Accidents must be handled on a case by case basis. Minor cuts,
bruises, muscle pulls, etc., will still allow the injured person to undergo
reasonably normal decontamination procedures prior to receiving direct first aid.
More serious injuries may not permit complete decontamination procedures to be
undertaken, particularly if the nature of the injury is such that the victim
should not be moved. The nature and degree of surface contamination at a site
is generally low enough that emergency vehicles could reach the victim on-site
without undue hazard. However, in the event that access on-site is limited,
accident victims may be transported to a point accessible by an ambulance by ABB-
ES personnel trained for this response.

8.3.2 Contact and/or Ingestion of Hazardous Materials Properly prescribed and
maintained protective clothing and adherence to established safety procedures are
designed to minimize this hazard. However, it is still a possibility that
contact or ingestion of materials may occur. One possibility for exposure is the
puncture of a buried drum of liquid during drilling operations that might cause
the drum contents to contact personnel. Standard first aid procedures should be
followed. The drilling rig will have a tank of water which may be useful in some
circumstances, particularly to flush contaminants off any exposed skin areas.
Eye wash bottles will also be maintained at the site in case of emergencies. In
cases of ingestion or other than minor contact with known substances, the local
Poison Control Center and hospital should be contacted and the victim brought
there immediately for further treatment and observation.

8.3.3 Explosion The drilling crew should be keenly aware of combustible gas
meter readings and withdraw at any indication of imminently hazardous conditions
(greater than 20% Lower Explosive Limit [LEL]). The detection of such conditions
shall be reported to local agencies for potential execution of the evacuation
plan should the situation be assessed as warranting such response.
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8.3.4 Fire The combustible gas meter also warns of imminent fire hazards at
borings. The greatest fire hazard at the site should be recognized as handling
the fluids (e.g., methanol, acetone) used for certain decontamination procedures.
No smoking or open flames are allowed onsite. Carbon dioxide fire extinguishers
will be kept at the drilling rig, and the decontamination area/field office. The
Fire Department, previously informed of site activities, will be called as
needed.

8.4 EVACUATION RESPONSE LEVELS. Evacuation responses will occur at three
levels: (1) withdraw from immediate work area (100+ feet upwind), (2) site
evacuation, and (3) evacuation of surrounding area. Anticipated conditions that
might require these responses are described below.

Withdrawal Up-Wind (100 or more feet)

. Condition: sensing ambient air conditions as containing greater
contaminant concentrations than guidelines allow for the type of
respiratory protection being worn. The work party may return upon
donning greater respiratory protection and/or assessing the situa-
tion as transient and past.

. Condition: breach in protective clothing or minor accident. The
party may return when tear or other malfunction is repaired and
first aid or decontamination has been administered.

. Condition: respirator malfunctions and must be replaced.

Site Evacuation

. Condition: sensing ambient air conditions as containing explosive
and persistent levels of combustible gas or excessive levels of
toxic gases.

. Condition: fire or major accident.

. Condition: imminent explosion or explosion.

Surrounding Area Evacuation

. Condition: persistent, unsuppressible release of toxic or explo-
sive vapors from test pits or borings (possible pressure release
from punctured drum). Air quality should be monitored at several
distances downwind to assess danger to surrounding area before
initiating this response.

8.5 EVACUATION PROCEDURES.

8.5.1 Withdrawal Upwind. The work party will continually note general wind
directions while on-site. (A simple wind sock may be set up near the work site
for visual determinations.) Upon noting the conditions warranting movement away
from the work site, the crew will move upwind a distance of approximately 100
feet or farther as indicated by the site monitoring instruments. Donning SCBA
and a safety harness and line, the HSO and a member of the crew may return to the
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work site to determine if the condition noted was transient or persistent. 1f
persistent, then an alarm should be raised to notify on-site personnel of the
situation and the need to leave the site or don SCBA. An attempt should be made
to decrease emissions only if greater respiratory protection is donned. The
Health and Safety Supervisor (HSS) and client will be notified of conditions.
When access to the site is restricted and escape may thus be hindered, the crew
may be instructed to evacuate the site rather than move upwind, especially if
withdrawal upwind moves the crew away from escape routes.

8.5.2 Site Evacuation Upon determination of conditions warranting site
evacuation, the work party will proceed upwind of the work site and notify the
security force, HSO, and the field office of site conditions. If the decontam-
jnation area is upwind and greater than 500 feet from the work site, the crew
will pass quickly through decontamination to remove contaminated outer suits.
1f the hazard is toxic gas, respirators will be retained. The crew will proceed
to the field office to assess the situation. There the respirators may be
removed (if instrumentation indicates an acceptable condition). As more facts
are determined from the field crew, these will be relayed to the appropriate
agencies. The advisability and type of further response action will be coord-
inated and carried out by the HSO.

8.5.3 Evacuation of Surrounding Area When the HSO determines that conditions
warrant evacuation of downwind residences and commercial operations, the local
agencies will be notified and assistance requested. Designated on-site personnel
will initiate evacuation of the immediate off-site area without delay.
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9.0 DECONTAMINATION

9.1 PERSONNEL DECONTAMINATION PROCEDURE. Decontamination procedures are carried
out by all personnel leaving hazardous waste sites. Under no circumstances
(except emergency evacuation) will personnel be allowed to leave the site prior
to decontamination. Generalized procedures for removal of protective clothing
are as follows.

1. Drop tools, monitors, samples, and trash at designated drop stations
(i.e., plastic containers or drop sheets).

2. Step into the designated shuffle pit area and scuff feet to remove gross
amounts of dirt from outer boots.

3. Scrub outer boots and outer gloves with decon solution or detergent and
water. Rinse with water.

4, Remove tape from outer boots and remove boots; discard in disposal
container.

5. Remove tape from outer gloves and remove gloves; discard in disposal
container.

6. If the worker has left the exclusion zone to change the air tank on

his/her SCBA, or the canister on his/her air purifying respirator, this
is the last step in the decontamination procedure. The tank or cartridge
should be exchanged, new outer gloves and boot covers donned, the joints
taped, and the worker returns to duty.

7. Remove outer garments and discard in disposal container.

8. Remove respirator and place or hang in the designated area.

9. Remove inner gloves and discard in disposal container.

10. If the site requires use of a decontamination trailer, all personnel must

shower before leaving the site at the end of the work day.

Note: Disposable items (Tyvek” coveralls, inner gloves, and latex over-
boots) will be changed ony a daily basis unless there is reason for
changing sooner. Dual respirator canisters will be changed daily
unless more frequent changes are deemed appropriate by site
surveillance data or personnel assessment.

Pressurized sprayers or other designated equipment will be available in the
decontamination area for wash down and cleaning of personnel, samples, and

equipment.

A schematic of a typical decontamination area is shown in Figure 9-1.
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9.2 EQUIPMENT DECONTAMINATION. Equipment to be decontaminated during the
project may include: (1) drill rig, (2) tools, (3) monitoring equipment,
(4) respirators, (5) sample containers, (6) truck or trailer, and (7) laboratory
equipment.

All decontamination will be done by personnel in protective gear appropriate for
the level of decontamination, determined by the Site Safety Officer. The
decontamination work tasks will be split or rotated among support and work crews.
Decontamination procedures within the trailer (if used) should take place only
after other personnel have cleared the "hot area," moved to the clean area and
the door between the two areas closed.

Miscellaneous tools and samplers will be dropped into a plastic pail, tub, or
other container. They will be brushed off and rinsed (outside, if possible) and
transferred into a second pail to be carried to further decontamination stations.
They will be washed with a detergent solution, rinsed with methanol or acetone
(if required), rinsed with a detergent solution, and finally rinsed with clean
water.

9.2.1 Drilling Rig and Tools It is anticipated that the drill rigs will be
contaminated during test pit/borehole activities. They will be cleaned with high
pressure water or portable high pressure steam followed by soap and water wash
and rinse. Loose material will be removed by brush. The person performing this
activity will usually be at the level of protection used during the personnel and
monitoring equipment decontamination.

9.2.2 Sample Containers Exterior surfaces of sample bottles will be decon-
taminated prior to packing for transportation to the analytical laboratory.
Sample containers will be wiped clean at the sample site, but it will be
difficult to keep the sample containers completely clean. The samples will be
taken to the decontamination area. Here they will be further cleaned as
necessary and transferred to a clean carrier and the sample identities noted and
checked off against the chain-of-custody record. The samples, now in a clean
carrier, will be stored in a secure area prior to shipment.

9.2.3 Monitoring Equipment Monitoring equipment will be protected as much as
possible from contamination by draping, masking, or otherwise covering as much
of the instruments as possible with plastic without hindering the operation of
the unit. The HNU meter, for example, can be placed in a clear plastic bag that
allows reading of the scale and operation of the knobs. The HNU sensor can be
partially wrapped, keeping the sensor tip and discharge port clear.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of in the appropriate containers. Any dirt or
obvious contamination will be brushed or wiped with a disposable paper wipe. The
units can then be taken inside in a clean plastic tub, wiped off with damp
disposable wipes, and dried. The units will be checked, standardized and
recharged as necessary for the next day's operation. They will then be prepared
with new protective coverings.

9.2.4 Respirators Respirators will be decontaminated daily. Taken from the
drop area, the masks will be disassembled, the cartridges set aside, and the rest
placed in a cleansing solution. (Parts will be precoded, e.g., #1 on all parts
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of mask #1). After an appropriate time within the solution, the parts will be
removed and rinsed off with tap water. The old cartridges will be discarded into
the contaminated trash container for disposal. In the morning the masks will be
re-assembled and new cartridges installed if appropriate. Personnel will inspect
their own masks to be sure of proper readjustment of straps for proper fit (see
also Appendix B).

9.2.5 Decontamination Trailer or Truck and Staging Area The decontamination
trailer or truck, if used, will be cleaned daily. This will include vacuuming
with a vacuum having a water filter to capture dust particles. The area will be
wet mopped with cleanser and again with clean water. Work bench areas will be
wiped down. Wash buckets and the cleaning area will be decontaminated and made
ready for the next day's use.

9.2.6 Laboratory Equipment Sample handling areas and equipment will be
cleaned/wiped down daily. Disposable wipes will be used and discarded into a
plastic bag. These will subsequently be taken to and placed in the disposal drum
for final disposition. For final cleanup, all equipment will be disassembled and
decontaminated. Any equipment that cannot be satisfactorily decontaminated will
be disposed of (e.g., glassware, covers for surfaces) as previously indicated.
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10.0 DOCUMENTATION AND RECORDKEEPING

Minimum documentation consists of:

. daily field records kept by the site technical leader or designee,
. site surveillance record kept by the SSO,
. sampling-related records kept by sample collection team,
. chain-of-custody records for each sample collected, and
. daily exposure record for each person on-site.
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11.0 UPDATING OF HEALTH AND SAFETY PLAN

The HSO is responsible for maintaining proper documentation regarding the daily
safety log. If any deficiency is encountered in the health and safety plan, a
report will be prepared and forwarded to the HSS at ABB-ES and copies sent to the
project manager and technical director. The HSO will immediately initiate neces-
sary changes to improve protection of field staff.

During the remedial investigation process or after initial field investigation,
any new chemical hazard encountered will be evaluated and safety plans modified
to reflect the effect of that chemical hazard. Similarly, any physical hazards
that are discovered will be addressed by the HSO and reported.
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12.0 HEALTH AND SAFETY AUDIT PROCEDURES

Regular health and safety audits shall be conducted to assure compliance with
health and safety policy and procedures. Auditing may be performed on any ABB-ES
site by the HSS or the Corporate Health and Safety Manager (HSM), and will
include health and safety evaluations of all work activities. The audits will
be an unannounced evaluation of sites selected at the discretion of the HSS or
HSM with a goal of 10 percent of active sites being subject to audits each
quarter.

The results of each site health and safety audit will be summarized into an audit
report that is provided to the site HSO, the Project Manager, and the Operational
Group Manager charged with responsibility for the project. Where the audit
report identifies deficiencies, it will be the Project Manager's responsibility
to promptly implement corrective action. The corrective action undertaken will
be outlined in a written report submitted to the HSS and the HSM. The HSM or the
HSS shall retain the original audit report that has been signed by the Project
Manager and the HSO to acknowledge their receipt of the audit’s findings. Any
mitigating comments submitted to the HSM or the HSS shall be appended to the
original report.
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13.0 REFERENCE GUIDES FOR HAZARDOUS MATERTALS

Reference guides for material classification determinations are:

1) CHRIS Hazardous Chemical Data, Manual II, U.S. Department of Transporta-
tion and U.S. Coast Guard, 1985.

2) Dangerous Properties of Industrial Materials, Sax, N.I., 6th edition, Van
Nostrand Reinhold Co., 1984,

3) Documentation of TIV's and BEI's, 5th Edition, American Conference of
Governmental Hygienists, 1986.

4) Guidelines for the Selection of Chemical Protective Clothing, 3rd Edition,
American Conference of Governmental Industrial Hygienists, Inc., 1987.

5) Guide to Portable Instrumentation for Assessing Airborne Pollutants
Arising from Hazardous Wastes, Draft International Document, in Interna-
tional Organization of Legal Metrology.

6) Handbook of Chemistry & Physics, 64th Edition, CRC Press, 1984,

7) Hazardous Waste Operations and Emergency Response, Occupational Safetyand
Health Administration, 29 CFR 1910.120, 1986.

8) The Merck Index, 9th Edition, Merck, Sharp & Dohme Ltd., 1980.

9) NIOSH/OSHA/OSCG/EPA Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities, U.S. Department of Health and Human
Services, Public Health Services, Centers for Disease Control, National
Institute for Occupational Safety and Health, 1985.

10) Pocket Guide to Chemical Hazards, 1980 Edition, NIOSH/OSHA, DHEW (NIOSH)
Publication No. 78-120.

11) Registry of Toxic Effects of Chemical Substances, 8th edition, NIOSH,
1978.

12) Threshold Limit Values and Biological Exposure Indicies for 1987-1988,
American Conference of Governmental Industrial Hygienists, 1987.
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APPENDIX B

RESPIRATORY PROTECTION PROGRAM
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1.0 TINTRODUCTION

This program has been developed to govern the selection and use of respiratory
protective devices by ABB Environmental Services (ABB-ES) personnel. The program
is intended to comply with Occupational Safety and Health Administration (OSHA)
requirements as set forth in 29 CFR 1910.134(b). The scope of this program is
limited to activities related to field investigations of potentially hazardous
waste disposal sites.

2.0 PERSONNEL REQUIREMENTS

All personnel assigned to field activities at hazardous or potentially hazardous
locations are currently required by ABB-ES’'s Health and Safety policies to be
enrolled in the corporate Health Monitoring Program. A portion of this program
involves spirometry, a measure of the respiratory system status. No personnel
may be assigned to the use of, or withdraw from stock, any respiratory protective
device without physician certification that use of such a device will not be
injurious to health. Psychological limitations, e.g., claustrophobia, are also
considered in personnel assignments. Training in the use of the selected device
and fit testing, as described herein, are also required.

No personnel will be assigned duties that require a respirator when facial hair,
skullcaps or eye glasses will interfere with a proper fit. No contact lenses may
be worn with any respiratory protective device. Eyeglass frames that fit inside
the respirator facepiece are provided as necessary.

3.0 APPLICABLE EQUIPMENT

ABB-ES maintains the following respiratory protective equipment:

. full-face chemical/mechanical air purifying respirators,
. self-contained breathing apparatus,

. full-face air line-supplied breathing apparatus, and

. 5-minute escape air supply.

This equipment is intended for use on an as needed basis, to be determined by an
evaluation of on-site conditions. Respiratory protective equipment should not
be used arbitrarily by any ABB-ES personnel.

Selection criteria are presented separately; training is required in the use of
each type of equipment prior to drawing from stock.

4.0 PERSONNEL TRAINING

Training of personnel in the proper use and care of respiratory protective

equipment is considered essential to the success of the program. Training
encompasses:

. respiratory protection principles,

. selection of appropriate equipment,

. use of equipment,

. maintenance of equipment, and

. fit testing.
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Information regarding each topic is presented as standard respiratory protection
procedures.

5.0 STANDARD RESPIRATORY PROTECTION PROCEDURES

The following information has been organized and presented by topic as Standard
Respiratory Protection Procedures, to be used both in training and as reference
material for field operations.

Standard Respiratory Protection

Procedure No. Topic
1 Respiratory Protection Principles
2 Selection of Respirators
3 Fit Testing
4 Inspection/Maintenance/Storage

These procedures are discussed later in this appendix.

6.0 PROGRAM ADMINISTRATION AND DOCUMENTATION

The administration of ABB-ES's Respiratory Protection Program is the respon-
sibility of the Health and Safety Supervisor. Administration includes:

. respirator selection,

. personnel training,

. fit testing,

. respirator maintenance,

. documentation,

. program evaluation and improvements, and

. personnel pulmonary testing and certification.

Written HASPs for each site, and site hazard assessments result in respirator
selection in accordance with the decision logic set forth in Standard Respiratory
Protection Procedure No. 2.

Fit testing and respirator maintenance is performed by the equipment manager of
ABB-ES's Sample Control and Staging Center under the administration of the HSS.
Major maintenance is performed by manufacturer certified technicians only.
Personnel training in respiratory protection is one aspect of the HSS's ongoing
personnel training programs.

Program evaluation is a dynamic process, occurring each time a Project HASP is
prepared.

Medical supervision of personnel occurs as part of ABB-ES'’s Health Monitoring
Program, also administered by the HSS. Medical surveillance is required for all
personnel assigned to hazardous or potentially hazardous site activities.
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Documentation of the various elements of ABB-ES’'s Respiratory Protection Program
is achieved through several media.

Documentation of respirator selection is included in the hazard
assessment of each site’s HASP.

Documentation of personnel training is maintained in both hard-copy
and computerized files.

Documentation of medical surveillance is achieved indirectly by
maintaining a list of enrolled employees in the Health Monitoring
Program and directly through physician certification of personnel
allowed to be assigned respiratory protective devices.

Documentation of fit-testing is maintained on file with the equip-
ment manager of the Sample Control and Staging Center, using the
appropriate form (Exhibit 1)

Documentation of site surveillance is required both by this program
and by the HASP for each site. Records of site surveillance are
created by the HSO and maintained in project files.

Respirator inspection and maintenance records are created and
maintained for each respirator, SCBA, and escape respirator by the
equipment manager (Exhibit 2).

Inspection and documentation occurs before each unit is removed from stock and
when it is returned, or monthly.
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EXHIBIT 1

RESPIRATOR FIT TEST WORKSHEET
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RESPIRATOR FIT TEST WORKSHEET

Applicant Name

Organization

Date of Test

Employee Number

Equipment Type

Manufacturer

Model/Size

Test Conducted by

TEST RESULTS

(1) Negative Pressure Test Pass ( ) Fail ( )
(2) Positive Pressure Test Pass ( ) Fail ( )
(3) 1Isoamyl Acetate Vapor Test
Initial Odor Recognition Yes () No ()
Odor Detected w/ Respirator On Yes ( ) No ()

(4) Irritant Smoke Test
Irritant Detected Yes () No ()

Employee briefed on fundamental principals of respiratory protection, use,
inspection, cleaning, maintenance and storage of equipment

Yes () No ()

ADDITIONAL INFORMATION

Last Employee Physical Exam Conducted on
Stress Test Included Yes ( ) No ()

At Medical Facility

Corrective Lenses Required for Normal Work Tasks Yes () No ( )

Facial Characteristics: Clean Shaven ( ) Beard ( ) Other ( )
Specify

Follow-up Physical Due

I hereby certify the subject employee has been fit tested according to pro-
cedures specified in RESPIRATORY PROTECTION PROCEDURE NO. 3.

Tester Name Date
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EXHIBIT 2

RESPIRATOR USE & MAINTENANCE RECORD
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RESPIRATOR USE AND MAINTENANCE RECORD

Respirator

ID Number

Respirator Type

Manufacturer

Model Number

Assigned to Whom
or
Date Location of Storage

Date Placed In Service

Inspection/Maintenance
and Charging (SCBAs)
Information

Serviced By
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7.0 STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 1
RESPIRATORY PROTECTION PRINCIPLES

Because the lungs are not completely effective in protecting the body against
respirable chemical hazards, they must be artificially protected from toxic
gases, vapors, and particulates. 1In addition, the body must be supplied with
enough oxygen to maintain a normal capacity to perform tasks.

7.1 ROUTES OF EXPOSURE. The volume of air inhaled during "normal” activities
is approximately 6 1/min. The volume of air inhaled during brisk activity or
during periods of stress can go up to 75 1/min (a 12-fold increase).

Air is inhaled through the nose and mouth and travels an extremely turbulent path
to the lungs. This turbulence results in the air impinging on many sites, thus
allowing the insoluble particulates to become impacted and soluble particulates,
vapors, and gases to become absorbed.

The inhaled air passes through the pharynx, the common passageway for both food
and air, and enters the trachea at the larynx. The trachea (or windpipe) divides
into two bronchi, which lead to the two lungs. All of these organs are
collectively called the conducting tubes, since they lead the air to the alveoli,
the site of gaseous exchange with the pulmonary capillaries (i.e., the blood).

Toxic substances may be absorbed at any point in the respiratory tract. The
conducting tubes are lined with mucus and cilia. Insoluble contaminants caught
in the mucus are swept up to the esophagus by the cilia and swallowed, thus
causing an ingestion problem.

7.2 OXYGEN DEFICIENCY.

7.2.1 Oxygen and the Respiratory Process The chemical composition of normal air
is presented below as Table 7-1.

Table B7-1
Atmospheric composition

Health Monitoring and Safety Training Plan
Respiratory Procedures No. 1
Naval Air Station Cecil Field
Jacksonville, Florida

Volume Partial pressure
Gas (percent) (mm Hg at sea level)
Nitrogen 78.9 594
Oxygen 20.95 159
Argon 0.93 7
Carbon dioxide 0.04 0.03

CecilFid.HSP
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It is not the percentage of oxygen in the air, but rather its partial pressure,
that is important in respiration. With increases in altitude, the percentage of
oxygen stays constant, but its partial pressure drops. Additionally, as the
percentage of oxygen in the air drops, so does its partial pressure.

The "anatomic dead space volume" of the respiratory tract is about 150 ml. The
average breath draws in about 500 ml of air. This air is mixed with the air
remaining in the dead space from the previous exhalation, which has been depleted
in oxygen due to the normal respiratory process. The overall effect is a lower
partial pressure of oxygen in the respiratory tract as compared with the ambient
air. The average respirator adds about 100 ml of dead space to the respiratory
system, which further lowers the partial pressure of oxygen in the respiratory
system, causing a slight oxygen deficiency.

7.2.2 Oxygen Levels/Physiological Effect. The currently accepted National
Institute for Occupational Safety and Health (NIOSH) standards specify that if
an atmosphere contains less than 19.5 percent by volume oxygen at sea level, then
an atmosphere-supplying device must be used.

Note that as altitude increases, the percentage of oxygen stays constant, but the
partial pressure drops. There is currently no standard that accounts for the
drop in partial pressure with altitude; the problem is currently under study by
NIOSH.

The physiological effects of oxygen deficiency are indicated in Table 7-2.

Table B7-2
Physiological Effects of oxygen deficiency

Health Monitoring and Safety Training Plan
Appendix B, Respiratory Procedures No. 1
Naval Air Station Cecil Field
Jacksonville, Florida

Oxygen volume,

percentage
at sea level Physiological effect
16-12 Increased breathing volume. Accelerated heartbeat.
Impaired attention and thinking. Impaired coordination.
14-10 Very faulty judgment. Intermittent respiration.
Very poor muscular coordination.
Muscular exertion causes rapid fatigue that may cause permanent
heart damage.
10-6 Nausea. Vomiting.
Inability to perform vigorous movement or loss of all movement.
Unconsciousness, followed by death.
Less than 6 Spasmatic breathing. Convulsive movements.
Death in minutes.
CecilFid.HSP
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7.3 PARTICULATE CONTAMINANTS, AEROSOLS. Aerosol is a term used to describe
particulates in air without regard to their origin. Particulates are collected
on the walls of the respiratory tract depending upon their size as follows:

1. Pharynx - 10-30 pm
2. Trachea - 10 pm

3. Bronchus - 5-10 pm
4. Alveoli - 0.1-1 pm

Particulates less than 0.5 um may never be deposited in the respiratory tract and
may simply be exhaled.

Particulates affect the human body as follows.

1. Nuisances: 1inert substances that cause no lung damage but inhibit
proper functioning of the lungs.

2. Inert pulmonary reaction causing substances: substances that produce
nonspecific pulmonary effects.

3. Pulmonary fibrosis causing substances: substances that produce
effects ranging from nodule production to serious diseases such as
asbestosis.

4 . Irritants: substances that irritate, inflame, or wulcerate lung
tissues.

5. Systemic poisons: substances that cause injury to specific organs and

body systems.
6. Allergens: substances that produce hypersensitivity.

7.4 GASEQUS CONTAMINANTS. Gaseous contaminants are "filtered" to a small degree
by the respiratory tract before they reach the alveolar spaces. However, if the
contaminants are soluble they can be directly absorbed through the walls of the
respiratory tract.

Gaseous contaminants affect the human body as follows.
1. Irritants: corrosive compounds that injure and inflame tissue.

2. Asphyxiants: substances that displace oxygen or prevent the use of
oxygen by the body.

3. Anesthetics: substances that depress the central nervous system and
cause intoxication or loss of sensation.

4, Systemic poisons: substances that cause diseases.

7.5 EXPRESSING AIR CONTAMINANT CONCENTRATIONS. Any substances that are not
normal components of breathing air (oxygen, nitrogen, etc.) are considered to be
contaminants. The respiratory threat posed by contaminants is a function of the
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actual contaminant and its concentration in the air. The concentration is
expressed in a variety of ways, as listed below.

1. Particulates
a. mppcf - millions of particulates per cubic foot.
b. ppcc - particles per cubic centimeter.
c. mg/m® - milligrams per cubic meter.
2. Gases and Vapors
a. ppm - volumes per million volumes of air (parts per million).
b. PPb - volumes per billion volumes of air (parts per billion).
c. mg/m® - milligrams of gas per cubic meter.
d. Conversion of units - The following equation converts mg/m® to
ppm, at 24 °C and 760 mm Hg.
_ 24.45 3
bpm molecularweight mg/m

This equation is extremely useful for determining respiratory
protection requirements.

7.6 MEASURES OF RESPTIRATORY HAZARDS. Every contaminant contained in breathing
air has a limit, above which it becomes a threat to human health. These limits
are determined either from animal studies or from epidemiological data.
Unfortunately, animal studies can only approximate human response and may vary
widely for individual chemicals. Epidemiological studies, although capable of
providing a more precise forecast of human response, are limited by a lack of
accurate records and a lack of controlled studies. Therefore, the "safe" limits

of various chemicals must be viewed only as guidelines. Furthermore, these
guidelines are primarily designed for the industrial situation where an
individual is being exposed to one or two well-defined substances. These

guidelines do not address the problems of synergism, potentiation, or allergic
response.

The guidelines used in measuring respiratory hazards are listed below.

1. Threshold Limit Value. The threshold limit value (TLV) is recommended
by the American Conference of Govermmental Industrial Hygienists
(ACGIH) and is derived from consensus review. It is a time-weighted
average concentration set for a particular substance and represents a
level that almost all workers can be exposed to for an 8-hour day (40-
hour week) without suffering adverse health effects. It is assumed
that following each 8-hour exposure there will be a 16-hour recovery
period and that after 5 days there will be a 48-hour recovery period.
The TLV lists are revised on a yearly basis.

2. Permissible Exposure Limits. The permissible exposure limits (PELs)
are set forth in the Occupational Safety and Health Administration
(OSHA) Standards 29 CFR 1910.1000, Tables Z-1, Z-2, and Z-3. These
levels were promulgated initially from the ACGIH TLV lists (1968). As
part of the law, they represent the legal maximum concentrations for
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personnel exposure. They are not updated on a yearly basis, as is the
TLV list. Therefore, the most current ACGIH TLV is used in determin-
ing respiratory protection, rather than the PEL listing.

Immediately Dangerous to Life and Health. 30 CFR 11.3 defines
conditions that are immediately dangerous to life and health (IDLH) as
"conditions that pose an immediate threat to 1life or health or
conditions that pose an immediate threat of severe exXposure to
contaminants such as radioactive materials, which are likely to have
an adverse cumulative or delayed effect on health."

OSHA adds the following criteria.

a. The worker must be able to escape without losing his life or
suffering permanent health damage within 30 minutes.

b. The worker must be able to escape without severe eye or respira-
tory irritation or other reactions.

Lower Flammable Limit. The lower flammable limit (LFL) is the lowest
concentration by volume of a gas or vapor in air that will explode
when there is an ignition source.

7.7 RESPIRATORY PROTECTION. When it has been determined that the ambient

atmosphere is hazardous, it becomes necessary to protect the individual by:

1.

2.

3.
The legal

1.

CecilFId. HSP
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avoiding and/or minimizing exposure,
applying engineering controls such as ventilation, and
using a respirator to either filter the air or supply air.

requirements for respiratory protection are summarized below.

Williams and Steiger Occupational Safety and Health Act of 1970 estab-
lished standards that state that "approved or accepted respirators
shall be used when they are available.”

29 CFR 1910.134 gives legal requirements for the selection and use of
respiratory equipment as promulgated by OSHA and based on American
National Standards Institute (ANSI) Standard Z88.2, "American National
Standards Practices for Respiratory Protection." Standard Z88.2 was
originally a consensus standard, but now has been cited as a Federal
regulation.

30 CFR Part 11 describes tests for permissibility of respiratory
protective apparatus and updates or deletes approvals. 30 CFR Part 11
also cites ANSI Z88.2 as the basis for respiratory protection.



8.0 STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 2
SELECTION OF RESPIRATORS

8.1 INTRODUCTION. This text is based on "Joint NIOSH/OSHA Standards Completion
Program - Respirator Decision Logic." The text is excerpted for the purpose of
covering the major points of the respirator decision logic. For the complete
text, see John S. Pritchard’s, "A Guide to Industrial Respiratory Protection"
(U.S. Department of Health, Education, and Welfare, U.S. Public Health Service,
Center for Disease Control, National Institute for Occupational Safety and
Health, Cincinnati, Ohio, June 1976). It is not intended to be all-inclusive in
content.

The purpose of the respirator decision logic is to provide technical accuracy and
uniformity in the selection of respirators and to provide necessary criteria to
support this selection. The decision logic is a step-by-step elimination of
inappropriate respirators until only those that are acceptable remain. Judgment
by persons knowledgeable of inhalation hazards and respiratory protection
equipment is essential to ensure appropriate selection of respirators.

The primary technical criteria for what constitutes a permissible respirator are
based on the technical requirements of 30 CFR 11. The health standards will
allow only respirators approved under 30 CFR 11. Classes of respirators are only
included when at least one device has been approved.

Protection factors are criteria used in determining what limiting concentrations
are to be permitted for each respirator type that will afford adequate protection
to the wearer. The referenced Subparts of 30 CFR 11 give technical descriptions
concerning each type or class of respirators referenced in the decision logic;
30 CFR 11 should be used with the decision logic in order to properly understand
the criteria for the specification of allowable respirators.

Throughout this text, reference is made to PELs. Prudent, accepted practice
dictates the use of current ACGIH TLVs, which are updated each year, in the place
of the PEL, which is only periodically updated.

8.2 GENERAL DECISION LOGIC FLOWCHART. The following material used in concert
with the decision logic chart (Figure 1) provides a formalized selection guide
for respiratory protection.

1. Step 1 - Assemble Information on Substance. Assemble necessary
toxicological, safety, and research information for the particular
contaminant. The following are required:

a. permissible exposure limits specified in 29 CFR 1910.1000 (Tables
Z-1, Z-2, and Z-3),

b. warning properties if the substance is a gas or a vapor.
c. eye irritation potential of the substance,

d. LFL for the substance,
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e. IDLH concentration for the substance,

f. any possibility of poor sorbent efficiency at IDLH concentration
and below,

g. any possibility of systemic injury or death resulting from
absorbance of the substance (as a gas or vapor) through the skin,

h. any possibility of severe skin irritation resulting from contact
of the skin with corrosive gases, vapors, or particulates,

i. the vapor pressure of the substance (and equivalent ppm), and

J. any possibility of high heat of reaction with sorbent material in
cartridge or canister.

2. Step 2 - Determine Physical State of Substance. Determine the
physical state(s) of the substance as it is likely to be encountered
in the occupational environment. It will be either (1) gas or vapor,
(2) particulate (dust, fume, or mist), or (3) combination of (1) and

(2).

3. Step 3 - Assemble a Table of Permissible Respiratory Protection for
Substance. This is done using the material from Step 1 and the appro-
priate specific decision logic chart from Section 2.3 below and
respirator protection factors. Classes of respirators are only
included where at least one device has been approved.

4, IF STEPS 1 THROUGH 3 CANNOT BE COMPLETED, THE ATMOSPHERE IS UNKNOWN
AND MUST BE CLASSIFIED IDLH. ONLY POSITIVE PRESSURE SCBA MAY BE
SELECTED.

8.3 SPECIFIC DECISION LOGIC CHARTS. A decision logic chart for respiratory
protection against gases or vapors and against particulates is shown as Figure
1.

8.4 DECISTION LOGIC CRITERIA.

8.4.1 Skin Absorption and Irritation Respirator selection criteria are based
primarily on the inhalation hazard of the substance. A supplied-air suit may
protect the skin from extremely toxic substances that may be absorbed through the
skin or from substances that may cause severe skin irritation or injury.

Supplied-air suits are not covered in 30 CFR 11. Adequate data are not available
to make recommendations for supplied-air suits for all types of exposures.

Where information is available indicating systemic injury or death resulting from
absorbance of gas or vapor through the skin or where severe skin irritation or
injury may occur from exposure to a gas, corrosive vapor, or particulate, the
following statement is included as a footnote to the respirator tables, and both
the employee and employer are cautioned in the appendices concerning their use.
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Use of supplied-air suit may be necessary to prevent skin contact and
respiratory exposure from airborne concentrations of (specific
substance) . Supplied-air suits should be selected, wused, and
maintained under the immediate supervision of persons knowledgeable in
the limitations and potential life-endangering characteristics of
supplied-air suits. Where supplied-air suits are used above a
concentration that may be IDLH (concentration), an auxiliary positive-
pressure self-contained breathing apparatus must also be worn.

As a guideline for inclusion of the supplied air-suit statement for substances
that are sorbed through the skin, a single skin penetration LD, of 2 g/kg for
any species is used.

8.4.2 Poor Warning Properties (Refer to Table B8-1) It is important to realize
that 30 CFR 11 approvals for air-purifying (organic vapor) devices prohibit use
against organic vapors with poor warning properties.

Warning properties include odor, eye irritation, and respiratory irritation.
Warning properties relying upon human senses are not foolproof. However, they
provide some indication to the wearer of possible sorbent exhaustion, of poor
facepiece fit, or other respirator malfunction.

Adequate warning properties can be assumed when the substance odor, taste, or
irritation effects are detectable and persistent at concentrations at or below
the permissible exposure limit.

If the odor or irritation threshold of a substance is more than three times
greater than the permissible exposure limit, this substance should be considered
to have poor warning properties. If the substance odor or irritation threshold
is somewhat above the permissible exposure limit (not in excess of three times
the limit) and there is no ceiling limit, consideration is given to whether
undetected exposure in this concentration range could cause serious or
irreversible health effects. If not, the substance is considered to have
adequate warning properties. Some substances have extremely low thresholds of
odor and irritation in relation to the permissible exposure limit. Because of
this, these substances cannot be detected by a worker within the facepiece of the
respirator even when the respirator is functioning properly. These substances
are, therefore, considered to have poor warning properties.

Though 30 CFR 11 does not specifically eliminate air-purifying respirators for
pesticides with poor warning properties, prudent practice dictates that a
respirator should not be used to protect against any substance with poor warning
properties.

8.4.3 Sorbents There are certain limitations involved with the use of sorbents
in cartridge/canister sorbents. When the following conditions occur, a sorbent
cartridge is not recommended.
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Table B8-1
Comparison of odor thresholds and threshold limit
values (TLV) for selected chemical compounds

Health Monitoring and Safety Training Plan
Respiratory Procedures No. 2
Naval Air Station Cecil Field
Jacksonville, Florida

Threshold
Odor limit

threshold value

Compound (ppm) (ppm)
Group 1
Odor Threshold Below or Approximately the Same as the TLV
Acrolein 0.2 0.1
Carbon tetrachloride 10 5
Carbon disulfide 0.21 10
Cyclohexane 300 300
Cyclohexanol 100 50
Epichlorhydrin 10 2
Ethyl benzene 140 100
Ethylene diamine 11 10
Hydrogen chloride 10 5
Methyl acetate 200 200
Methylamine 10 10
Methyl chloride 25 50
Methyl chloroform 300 350
Nitrogen dioxide 5 3
Propyl alcohol 200 200
Turpentine 200 100
Group 2
Odor Threshold from 2 to 10 Times the TLV

Allyl alcohol 7 2
Arsine 0.21 0.05
Crotonaldehyde 7 2
1,2-Dichloroethylene 500 200
Dichloroethyl ether 35 5
Dimethyl acetamide 46 10
Dimethyl formamide 100 10
Hydrogen selenide 0.3 0.05
Isopropyl glycidyl ether (IGE) 300 50
Styrene monomer 200 50
CecilFid.HSP
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Table B8-1
Comparison of odor thresholds and threshold limit
values (TLV) for selected chemical compounds--Continued

Health Monitoring and Safety Training Plan
Respiratory Procedures No. 2
Navatl Air Station Cecil Field
Jacksonville, Florida

Threshold
Odor limict
threshold value
Compound (ppm) (ppm)
Group 3
Odor Threshold Equal to or Greater Than 10 Times TLV
Acrylonitrile 21 2
Bromoform 530 0.5
Camphor (synthetic) 1.6 to 200 2
Chloroacetophenone 1 0.05
Chloroform 200 10
Chloropicrin 1 0.1
Diglycidyl ether (DGE) 5 0.1
Ethylene oxide 500 1
Mercury vapor &) 0.052
Methyl bromide &) 5
Methyl formate 2,000 100
Methanol 2,000 200
Methyl cyclohexanol 500 50
Phosgene 1.0 0.1
Phosphine M 0.3
Radioactive gases and vapors )
Toluene 2,4-diisocyanate (TDI) 2 0.005
1Information not available.
2Va].ue is in milligrams per cubic meter.
1. Where supporting evidence exists of immediate (less than 3 min.)

breakthrough time at the IDLH concentration and below for a cartridge
or canister sorbent, air-purifying devices shall not be allowed for
any use, escape or otherwise. See Table 2.

2. Where there is reason to suspect that commonly used sorbents (e.g.,
activated charcoal) do not provide adequate sorption efficiency
against a specific contaminant, use of such sorbents shall not be
allowed. However, where another sorbent material has been demonstrat-
ed to be effective against a specific contaminant, approved respira-
tors using the effective sorbent material shall be allowed.
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Where there is reason to suspect that a sorbent has a high heat of
reaction with a substance, use of that sorbent is not allowed.

Where there is reason to suspect that a substance sorbed on a sorbent
of a cartridge or canister is shock sensitive, use of air-purifying
respirators is disallowed.

8.4.4 Eye Irritation. In addition to respiratory protection, it is important

to consider a chemical's potential for producing eye irritation or damage. The
following guidelines deal with eye protection.

1.

CecilFIld. HSP
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For routine work operations, any perceptible eye irritation 1is
considered unacceptable. Therefore, only full facepiece respirators
are permissible in contaminant concentrations that produce eye
irritation. Protection may be required in certain concentrations of
gases and vapors. For escape, some eye irritation is permissible if
it is determined that such irritation would not inhibit escape and
such irritation is reversible.

Where quantitative eye irritation data cannot be found in literature
references, and theoretical considerations indicate that substance
should not be an eye irritant, half-facepiece respirators are allowed.

Where a review of the literature indicates a substance causes eye
irritation but no eye irritation threshold is specified, the data will
be evaluated to determine whether quarter- or half-facepiece respira-
tors can be used.
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Table B8-2
Effect of solvent vapor on respirator cartridge efficiency®

Health Monitoring and Safety Training Plan
Appendix B, Respiratory Procedures No. 2
Naval Air Station Cecil Field
Jacksonville, Florida

Time to reach 1 percent

breakthrough
Solvent (10 ppm) (Min)
Aromatics
Benzene 73
Toluene 94
Ethyl benzene 84
m-Xylene 99
Cumene 81
Mesitylene 86
Alcohols
Methanol 0.2
Ethanol 28
Isopropanol 54
Allyl alcohol 66
n-Propanol 70
Sec-Butanol 96
Butanol 115
2-Methoxyethanol 116
Isoamyl alcohol 97
4-Methyl-2-pentanol 75
2-Ethoxyethanol 77
Amyl alcohol 102
2-Ethyl-1-butanol 76.5
Monochlorides
Methyl chloride 0.05
Vinyl chloride 3.8
Ethyl chloride 5.6
Allyl chloride 31
1-Chloropropane 25
1-Chlorobutane 72
Chlorocyclopentane 78
Chlorobenzene 107
1-Chlorohexane 77
o-Chlorotoluene 102
1-Chloroheptane 82
3-Chloromethyl heptane 63
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Table B8-2
Effect of solvent vapor on respirator cartridge efficiency® (Continued)

Health Monitoring and Safety Training Plan
Respiratory Procedures No. 2
Naval Air Station Cecil Field
Jacksonville, Florida

Time to reach 1 percent

breakthrough
Solvent (10 ppm) (Min)
Dichlorides
Dichloromethane 10
Trans-1,2-dichloroethylene 33
1,1-Dichloroethane 23
cis-1,2-Dichloroethylene 30
1,2-Dichloroethane 54
1,2-Dichloropropane 65
1,4-Dichlorobutane 108
o-Dichlorobenzene 109
Trichlorides
Chloroform 33
Methyl chloroform 40
Trichloroethylene 55
1,1,2-Trichloroethane 72
1,2,3-Trichloropropane 111
Tetra- and Pentachlorides
Carbon tetrachloride 77
Perchloroethylene 107
1,1,2,2-Tetrachloroethane 104
Pentachloroethane 93
Acetates
Methyl acetate 33
Vinyl acetate 55
Ethyl acetate 67
Isopropyl acetate 65
Isopropenyl acetate 83
Propyl acetate 79
Allyl acetate 76
sec-Butyl acetate 83
Butyl acetate 77
Isopentyl acetate 71
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Table B8-2
Effect of solvent vapor on respirator cartridge efficiency®--Continued

Health Monitoring and Safety Training Plan
Respiratory Procedures No. 2
Naval Air Station Cecil Field
Jacksonville, Florida

Time to reach 1 percent

breakthrough
Solvent (10 ppm) (Min)
Acetates--Continued
2-Methoxyethyl acetate 93
1,3-Dimethylbutyl acetate 61
Amyl acetate 73
2-Ethoxylethyl acetate 80
Hexyl acetate 67
Ketones
Acetone 37
2-Butanone 82
2-Pentanone 104
3-Pentanone 94
4-Methyl-2-pentanone 96
Mesityl oxide 122
Cyclopentanone 141
3-Heptanone 91
2-Heptanone 101
Cyclohexanone 126
5-Methyl-3-heptanone 86
3-Methylcyclohexanone 101
Diisobutyl ketone 71
4-Methylcyclohexanone 111
Alkanes
Pentane 61
Hexane 52
Methylcyclopentane 62
Cyclohexane 69
Cyclohexene 86
2,2,4-Trimethylpentane 68
Heptane 78
Methylcyclohexane 69
5-Ethylidene-2-norbornene 87
Nonane 76
Decane 71
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Table B8-2
Effect of solvent vapor on respirator cartridge efficiency®--Continued

Health Monitoring and Safety Training Plan
Appendix B, Respiratory Procedures No. 2
Naval Air Station Cecil Field
Jacksonville, Florida

Time to reach 1 percent

breakthrough
Solvent (10 ppm) (Min)
Amines
Methyl amine 12
Ethyl amine 40
Isopropyl amine 66
Propyl amine 90
Diethyl amine 88
Butyl amine 110
Triethyl amine 81
Dipropyl amine 93
Diisopropyl amine 77
Cyclohexyl amine 112
Dibutyl amine 76
Miscellaneous Materials
Acrylonitrile I 49
Pyridine 119
1-Nitropropane 143
Methyl iodide 12
Dibromomethane 82
1,2-Dibromoethane 141
Acetic anhydride 124
Bromobenzene 142

2The above cartridge pairs were tested at 1000 ppm, 50 percent relative humidity, 22 °C, and 53.3 1l/min.
(equivalent to a moderately heavy work rate). The time to achieve a 1 percent breakthrough is noted for each
cartridge pair. Cartridges were preconditioned at room temperature and 50 percent relative humidity for at

least 24 hours prior to testing.

8.4.5 IDIH The definition of IDILH provided in 30 CFR 11.3(t) is as follows.

"Immediately dangerous to life or health" means conditions that pose
an immediate threat to life or health or conditions that pose an
immediate threat of severe exposure to contaminants, such as radioac-
tive materials, which are likely to have adverse cumulative or delayed
effects on health."

The purpose of establishing an IDLH exposure concentration is to ensure that the
worker can escape without injury or irreversible health effects from an IDLH
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concentration in the event of failure of the respiratory protective equipment.
The IDLH is considered a maximum concentration above which only highly reliable
breathing apparatus providing maximum worker protection is permitted. Since IDLH
values are conservatively set, any approved respirator may be used up to its
maximum use concentration below the IDLH.

In establishing the IDLH concentration the following factors are considered:

1. escape without loss of life or irreversible health effects; 30 minutes
is considered the maximum permissible exposure time for escape; and

2. severe eye or respiratory irritation or other reactions that would
prevent escape without injury.

IDLH should be determined from the following sources:

1. specific IDLH provided in the literature, such as the AIHA Hygienic
Guides,

2. human exposure data, and

3. acute animal exposure data.

Where such data are lacking, acute toxicological data from analogous substances
may be considered.

The following guidelines should be used to interpret toxicological data reported
in the literature for animal species.

1. Where acute animal exposure data are available (30 min. to 4-hour
exposures), the lowest exposure concentration causing death or
irreversible health effects in any species is determined to be the
IDLH concentration.

2. Chronic exposure data may have no relevance to the acute effects and
should be wused in determining the IDLH concentration only wupon
competent toxicologic judgment.

3. Where there is no toxicologic evidence of an IDIH concentration,
500 times the permissible exposure limit shall determine the upper
limit above which only highly reliable breathing apparatus providing
maximum worker protection is used.

8.4.6 Lower Flammable Limit In addition to toxic chemicals and irritants, it
is necessary to consider flammable substances. In any atmosphere where there is
a likelihood of a chemical fire, there is the risk of creating toxic vapors in
the fire or of asphyxiation caused by reduction of the oxygen content by the
products of combustion.

Contaminant concentrations in excess of the LFL are considered to be IDLH. At
or above the LFL, the use of respirators is limited to those devices that provide
the maximum protection (i.e., positive pressure self-contained breathing
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apparatus (SCBA) and the combination positive pressure supplied-air respirators
with auxiliary positive pressure SCBA).

8.4.7 Protection Factors The protection factors of respiratory protection
devices are a useful numerical tool to assist in the choice of a protective
system. Protection factors are a measure of the overall effectiveness of a
respirator. Filtering efficiency is a part of the protection factor and becomes
a significant consideration for less efficient air-purifying respirators.

The protection factor of a given respirator for a specific user times the PEL (or
TLV) for a given substance is the maximum allowable concentration for that
substance for which the respirator may be used. For example, the protection
factor for a full-face mask respirator will provide protection up to 1,000 ppm.
Note that there is a difference between "quantitative" protection factors and
"qualitative" protection factors. The correct protection factor must be used in
determining the maximum allowable concentration.

8.4.8 Escape ABB-ES provides and requires employees to carry an escape
respirator where exposure to extremely toxic substances may occur. This escape
respirator provides a 5-minute self-contained air supply. (An extremely toxic
substance is defined as a gas or vapor having an LCs; of less than 10 ppm.)
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9.0 STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 3
RESPIRATOR QUALITATIVE FITTING METHODS

Despite the care that goes into respirator design and manufacture to give maximum
protection, efficiency will be lost if there is an improper match between the
facepiece and the user, or other improper wearing practices. The problem is
twofold. Because more than one brand or particular type of facepiece is
available, the first problem is to determine which fits best. The second problem
is whether the user knows when the respirator fits properly. Both problems can
be solved by the use of a fitting test, which is in fact an OSHA requirement.
A number of tests and fitting procedures can be performed easily, as outlined
below.

Note: During any fitting test, the respirator head straps must be as comfortable
as possible. Tightening the straps will sometimes reduce the facepiece leakage,
but the user may be unable to tolerate the respirator for any length of time.

9.1 TEST 1, NEGATIVE PRESSURE TEST. The user will perform this test alone in
the field. It consists of merely closing off the inlets of the canister,
cartridge(s), or filter(s) by covering with the palm(s) or replacing the seals
over the canister or cartridge inlets, or by squeezing breathing tubes so that
air cannot pass; inhaling gently so the facepiece collapses slightly; and holding
the breath for 10 seconds. If the facepiece remains slightly collapsed and no
inward leakage is detected, the respirator is probably tight enough.

Although this test is simple, it has several major drawbacks, primarily that the
user must handle the respirator after it has supposedly been positioned on the
face. Handling can modify the facepiece-to-face seal. When the respirator is
to be used in a relatively toxic atmosphere, this test should be used only as a
very gross determination of fit. The user will perform this test just before
entering any toxic atmosphere.

9.2 TEST 2, POSITIVE PRESSURE TEST. This test is very much like the negative
pressure test; it has the same advantages and limitations. It is conducted by
closing off the exhalation valve and exhaling gently into the facepiece. The fit
is considered satisfactory if slight positive pressure can be built up inside the
facepiece without any evidence of outward leakage. For some respirators, this
method requires the user to remove the exhalation valve cover and then carefully
replace it after the test, often a most difficult task that can disturb the
respirator fit even more than does the negative pressure test. If removing and
replacing the valve cover is required, this test should be used sparingly. For
respirators whose valve covers have a single small port that can be covered by
the palm or finger, this test is easy. Where applicable, this test will be
performed just before entering any hazardous atmosphere.

9.3 TEST 3, ISOAMYL ACETATE VAPOR (BANANA OTIL) TEST. The chemical isoamyl
acetate has a pleasant, easily detectable odor, therefore it is used widely in
checking respirator fit.

The test gives the user the required opportunity to wear the respirator in a test
atmosphere. Generally, it consists of creating an atmosphere containing banana
0oil around the user of an atmosphere-supplying or air-purifying respirator with
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an organic vapor removing cartridge(s) or canister. If the hazard is particulate
matter or a non-organic vapor or gas, the organic vapor cartridge(s) or canister
must be replaced with a particulate filter(s) or proper cartridge(s) or canister
after this test. Thus, this test can be used for any facepiece that has the
capability of accepting chemical cartridges and particulate filters. It must be
emphasized, however, that the correct cartridge, canister, or filter must be
replaced on the facepiece before the user enters the specific exposure area.

The isoamyl acetate test is performed with single use capsules, or may be
performed by saturating a piece of cotton or cloth with the liquid and passing
it close to the respirator near the sealing surface, taking care to avoid skin
contact.

In general, the isoamyl acetate fitting test will be performed as follows.

1. The user puts on the respirator in a normal manner in an area where
he/she cannot smell banana oil and thus not be influenced by the odor
while performing the fitting test. If it is an air-purifying device,
it must be equipped with a cartridge(s) or canister specifically
designed for protection against organic vapors.

2. The capsule or saturated cloth is passed close to the respirator
sealing surfaces.

3. If the user smells banana o0il, he readjusts the facepiece and/or
adjusts the head straps without unduly tightening them.

4, The user repeats step 2. If banana oil is not smelled, there is
assumed to be a satisfactory seal. If the wearer smells the vapor, an
attempt should be made to find the leakage point. If the leak cannot
be located, another respirator of the same type and brand should be
tried. If this leaks, another brand of respirator with a facepiece of
the same type but slightly different shape or size should be tried.

5. After a fit is obtained, if the respirator is an air-purifying device,
it must be equipped with the correct filter(s), cartridge(s), or
canister for the anticipated hazard.

During the test, the subject must make movements that approximate a normal
working situation. These will include, but not necessarily be limited to, the
following:

1. normal breathing;

2. deep breathing like during a heavy exertion period; this should not be
done long enough to cause hyper ventilation;

3. slowly performing side-to-side and up-and-down head movements: these
movements should be exaggerated, but should approximate those that
take place on the job;

4, talking; this is most easily accomplished by reading prepared text
loudly enough to be understood by someone standing nearby; and
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5. other exercises may be added depending upon the situation; for
example, if users are going to spend a significant part of their time
bent over at some task, it will include an exercise approximating this
bending.

When the test is used in training workers and selecting the respirators that fit
best, they will perform the complete set of exercises. However, the number of
exercises may be reduced when the test is used as a quick field check before
routine entry into a contaminated atmosphere.

9.4 TEST 4, TIRRITANT SMOKE TEST. This test is similar to the isoamyl acetate
test in concept. It involves exposing the respirator wearer to an irritating
aerosol produced by stannic chloride or titanium tetrachloride smoke tubes
normally used to check the quality of ventilation systems. (Note: their types
of smoke tubes such as acetic acid are available, but should not be used for
respirator fitting.) When the tube ends are broken and air is passed through it,
the material inside reacts with the moisture in the air to produce a dense,
highly irritating smoke, consisting of hydrochloric acid absorbed in small solid
particles. As a qualitative means of determining respirator fit, this test has
a distinct advantage in that the user usually reacts involuntarily to leakage by
coughing or sneezing. The likelihood of this giving a false indication of proper
fit is reduced. On the other hand, the aerosol is very irritating and must be
used carefully to avoid injury.

This test can be used for both air-purifying and atmosphere-supplying respira-
tors, but air-purifying respirators must have a high-efficiency filter(s). After
the test, it may be necessary to replace the high-efficiency filter(s) on the
air-purifying respirator with another type of air-purifying element(s) depending
upon the hazard to which the respirator user is to be exposed. This test can be
used for worker training or respirator selection.

The irritant smoke test must be performed with proper safeguards because the
aerosol is highly irritating. The procedure is as follows.

1. The user puts on the respirator normally, taking care not to tighten
the headstrap uncomfortably and stands with his/her back to a source
of exhaust ventilation.

2. The tester tells the user to close his/her eyes, even if wearing a
full facepiece respirator, and to keep them closed until told to open
them.

3. The tester lightly puffs smoke over the respirator, holding the smoke

tube at least 2 feet from it. At this time, the tester should keep
the amount of smoke minimal and pause between puffs to note the user'’s
reaction.

4, If the user detects no leakage, the tester will increase the smoke
density and move the smoke tube progressively closer to the subject,
still remaining alert to any reactions.

5. When the smoke tube has been brought to within about 6 inches of the
respirator with no leakage detected, the tester will start to direct
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smoke specifically at potential sources of leakage, around the sealing
surfaces and exhalation valve, while the subject’s head is still.

At this point, if no leakage has been detected, the user may cautious-
ly begin the head movements described in the isocamyl acetate test.
The tester should remain especially alert and be prepared to stop
producing smoke immediately.

If leakage is detected at any time, the tester should stop the smoke

and let the user readjust the facepiece or head strap tension. The
tester should then restart the test at Step 2.
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10.0 STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 4
INSPECTION/MAINTENANCE /STORAGE

10.1 INTRODUCTION. Respirator maintenance is an integral part of the overall
respirator program. Wearing a poorly maintained or malfunctioning respirator is,
in one sense, more dangerous than not wearing a respirator at all. Personnel
wearing defective devices think they are protected when, in reality, they are
not. Emergency escape and rescue devices are particularly vulnerable to poor
maintenance as they generally are used infrequently, and then in the most
hazardous and demanding circumstances. Serious injury or death can result from
wearing a defective device during emergency escape or rescue.

This program includes:

inspection for defects (including a leak check),
cleaning and disinfecting,

repair as required, and

proper and sanitary storage of equipment.

~MwwNR

10.2 INSPECTION FOR DEFECTS. The most important part of a respirator mainte-
nance program is continual inspection of the devices. If properly performed,
inspections will identify damaged or malfunctioning respirators before they can
be used. Inspections will be performed at two times:

1. while the respirator is in use, and
2. while it is being cleaned.

Because the use and cleaning will, to a large extent, be performed by the same
personnel, these inspections may become concurrent.

10.3 FREQUENCY OF INSPECTION. OSHA requires that "all respirators be inspected
before and after each use" and that those not used routinely, i.e., emergency
escape and rescue devices, "shall be inspected after each use and at least
monthly...." Obviously, emergency escape and rescue devices do not require
inspection before each use. Records of inspections are kept on forms presented
in Section VI-Program Administration and Documentation.

10.4 INSPECTION PROCEDURES. Respirator inspection shall include checking of:

tightness of the connections,
facepiece,

valves,

connecting tubes, and

canisters, filters, or cartridges.

v wn

In addition, the regulator and warning devices on a SCBA shall be checked for
proper functioning.
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10.5 FIELD INSPECTION OF ATR-PURIFYING RESPIRATORS. Routinely used air-

purifying respirators will be checked as follows before and after each use.

1.
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Examine the facepiece for:

a.

b.

excessive dirt,

cracks, tears, holes or physical distortion of shape from
improper storage,

inflexibility of rubber facepiece (stretch and knead to restore
flexibility),

cracked or badly scratched lenses in full facepieces,

incorrectly mounted full facepiece lenses, or broken or missing
mounting clips, and

cracked or broken air-purifying element holder(s), badly worn
threads, or missing gasket(s).

Examine the head straps or head harness for:

breaks,
loss of elasticity,
broken or malfunctioning buckles and attachments, and

excessively worn serrations on head harness, which might permit
slippage (full facepieces only).

Examine the exhalation valve for the following after removing its
cover:

a.

e.

f.

foreign material, such as detergent residue, dust particles or
human hair under valve seat,

cracks, tears, or distortion in the valve material,
improper insertion of the valve body in the facepiece,

cracks, breaks, or chips in the wvalve body, particularly the
sealing surface,

missing or defective valve cover, and

improper installation of the valve in the valve body.

Examine the air-purifying element(s) for:

a.

incorrect cartridge, canister or filter for the hazard,;
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e.

incorrect installation, loose connections, missing or worn
gasket, or cross threading in the holder;

expired shelf-life date on the cartridge or canister;
cracks or dents in the outside case of the filter, cartridge, or
canister, indicated by the absence of sealing material, tape,

foil, etc., over the inlet; and

identical cartridges if more than one are used.

10.6 CARE AND CLEANING OF SELF-CONTAINED BREATHING APPARATUS (SCBA). The proper

care of SCBAs involves:

PN

inspection for defects,
cleaning and disinfecting,
repair, and

storage.

The following checklist is to be used by personnel whenever they have to check
an SCBA. (Note: any discrepancy found should be cause to set the unit aside
until it can be repaired by a certified repair-person.)

1. Preliminary inspection. Check to ensure that:
a. high-pressure hose connector is tight on cylinder fitting,
b. bypass valve is closed,
c. mainline valve is closed,
d. there is no cover or obstruction on regulator outlet, and
e. pressure in the tank is at least 1,800 psi.

2. Backpack and harness assembly.
a. Straps
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(1) Visually inspect for complete set.

(2) Visually inspect for frayed or damaged straps that may break
during use.

Buckles

(1) Visually inspect for mating ends.
(2) Check locking function.

Backplate and cylinder lock

(1) Visually inspect backplate for cracks and for missing rivets
OT screws.

(2) Visually inspect cylinder hold-down strap and physically

check strap tightener and lock to ensure that it is fully
engaged.
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3.

4.

Cylinder and cylinder valve assembly

a.

Cylinder

(1)

(2)
(3)

Head
(1)
(2)

(3)

Physically check cylinder to ensure that it is tightly
fastened to backplate.

Check hydrostatic test date to ensure that it is current!'.

Visually inspect cylinder for large dents or gouges in
metal.

and valve assembly
Visually inspect cylinder valve lock for presence.

Visually inspect cylinder gauge for condition of face,
needle, and lens.

Open cylinder valve and listen or feel for leakage around
packing. (If leakage is noted, do not use until repaired.)
Note function of valve lock.

Regulator and high-pressure hose

a.

High-

pressure hose and connector

Listen or feel for leakage in hose or at hose-to-cylinder
connector. (Bubble in outer hose covering may be caused by
seepage of air through hose when stored under pressure. This

does

not necessarily mean a faulty hose.)

Regulator and low-pressure alarm

(1)

(2)

(3)

Cover outlet of regulator with palm of hand. Open mainline
valve and read regulator gauge (must read at least 1,800 psi
and not more than rated cylinder pressure).

Close cylinder valve and slowly move hand from regulator
outlet to allow slow flow of air. Gauge should begin to
show immediate loss of pressure as air flows. Low-pressure
alarm should sound between 650 and 550 psi. Remove hand
completely from outlet and close mainline valve.

Place mouth onto or over regulator outlet and blow. A
positive pressure should be created and maintained for 5 to
10 seconds without any loss of air. Next, establish a

slight negative pressure in regulator and hold for 5 to
10 seconds. Vacuum should remain constant. This tests the

1
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Monthly inspection only.
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5.

(4)
(5)

(6)

integrity of the diaphragm. Any loss of pressure or vacuum
during this test indicates a leak in the apparatus.

Open cylinder valve.

Place hand over regulator outlet and open mainline valve.
Remove hand from outlet and replace in rapid movement.
Repeat twice. Air should escape when hand is removed each
time, indicating a positive pressure in chamber. Close
mainline valve and remove hand from outlet.

Ascertain that no obstruction is in or over the regulator
outlet. Open and close the bypass wvalve momentarily to
ensure flow of air through bypass system.

Facepiece and corrugated breathing tube.

a. Facepiece

(1)

(2)

(3)

(1)

(2)

(3)

(a)

(b)

(c)

Visually inspect head harness for damaged serrations and de-
teriorated rubber. Visually inspect rubber facepiece body
for signs of deterioration or extreme distortion.

Visually inspect lens for proper seal in rubber facepiece,
retaining clamp properly in place, and cracks or large
scratches.

Visually inspect exhalation valve for visible deterioration
or foreign materials buildup.

Breathing tube and connector

Stretch breathing tube and visually inspect for deteriora-
tion and holes.

Visually inspect connector to ensure good condition of
threads and for presence and proper condition of "O" ring or
rubber gasket seal.

Negative pressure test on facepiece?.

Don backpack and facepiece.

With facepiece held tightly to face or facepiece properly
donned, stretch breathing tube to open corrugations and
place thumb or hand over end of connector.

Inhale. Negative pressure should be created inside mask,
causing it to pull tightly to face. This negative pressure
should be maintained for 5 to 10 sec. If negative pressure

21=‘or regular monthly inspection, only steps (b) and (c) of procedure are necessary.
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leaks down, the facepiece assembly is not adequate and
should not be worn.

6. Storage of units. Check that:
a. cylinder is refilled as necessary and unit 1is cleaned and
inspected,
b. cylinder valve is closed,
c. high-pressure hose connector is tight on cylinder,
d. pressure is bled off high-pressure hose and regulator,
e. bypass valve is closed,
f. mainline valve is closed,
g. all straps are completely loosened and laid straight, and
h. facepiece is properly stored to protect against dust, sunlight,

heat, extreme cold, excess moisture, and damaging chemicals.

10.7 CLEANING AND SANITIZING. Any good detergent may be used followed by a
disinfecting rinse or a combination disinfectant-detergent for a one step
operation. Reliable, effective disinfectants may be made from readily available
household solutions, including the following.

1. A Hypochlorite solution (50 ppm of chlorine) can be made by adding
approximately two milliliters of bleach (such as Clorox) to one liter
of water, or two tablespoons of bleach per gallon of water. A 2-
minute immersion disinfects the respirators.

2. An aqueous solution of iodine (50 ppm of iodine) can be made by adding
approximately 0.8 milliliters of tincture of iodine per liter of
water, or 1 teaspoon of tincture of iodine per gallon of water.
Again, a 2-minute immersion is sufficient.

To prevent damaging the rubber and plastic in the respirator facepieces, the
cleaning water should not exceed 140 °F, but it should not be less than 120 °F
to ensure adequate cleaning.

10.8 RINSING. The cleaned and disinfected respirators should be rinsed
thoroughly in water (140 °F maximum) to remove all traces of detergent and
disinfectant. This is very important for preventing dermatitis.

10.9 DRYING. The respirators may be allowed to dry in room air on a clean
surface. They may also be hung from a horizontal wire, like drying clothes, but
care must be taken not to damage or distort the facepieces.

10.10 REASSEMBLY AND INSPECTION. The clean, dry respirator facepieces should
be reassembled and inspected in an area separate from the disassembly area to
avoid contamination. The inspection procedures have been discussed; special
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emphasis should be given to inspecting the respirators for detergent or soap
residue left by inadequate rinsing. This appears most often under the seat of
the exhalation valve, and can cause valve leakage or sticking.

The respirator should be thoroughly inspected and all defects corrected. New or
retested cartridges and canisters should be installed, and the completely
reassembled respirator should be tested for leaks.

For SCBA devices, the facepiece should be combined with the tested regulator and
the fully charged cylinder, and an operational check performed.

10.11 MAINTENANCE AND REPAIR. Replacement or repair shall be done only by
trained, experienced persons with parts designed for the respirator. Besides
being contrary to OSHA requirements, substitution of parts from a different brand
or type of respirator invalidates approval of the device.

This restriction applies particularly to maintenance of the more complicated
devices, especially SCBA, and more specifically, regulator valves and low
pressure warning devices. These devices should be returned to the manufacturer
or to a trained technician for adjustment or repair.

No problems are anticipated in repairing and maintaining most simple respirators,
particularly the commonly used air-purifying type.

10.12 RESPIRATOR STORAGE. Respirators must be stored to protect against:

dust,

sunlight,

heat,

extreme cold,

excessive moisture,
damaging chemicals, and
mechanical damage.

~Noun S w N

Damage and contamination of respirators may take place if they are stored on a
workbench; or in a tool cabinet; or toolbox, among heavy tools, greases, and
dirt; or in a vehicle.

Freshly cleaned respirators should be placed in reusable plastic bags until
reissue. They should be stored in a clean, dry location away from direct
sunlight. They should be placed in a single layer with the facepiece and
exhalation valve in an undistorted position to prevent rubber or plastic from
taking a permanent distorted "set".
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APPENDIX C

CONFINED SPACE PROVISIONS
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1.0 CONFINED SPACE CLASSIFICATION

Confined spaces are classified according to their existing or potential chemical
and physical hazards. Classification is based on characteristics of the confined
space, oxygen level, flammability, and toxicity. Table C-1 defines the
parameters of each classification. If any of the hazards present a situation
that is immediately dangerous to life and health (IDLH), the confined space is
classified as Class A. (Classification is determined by the most hazardous
condition of entering, working in, and exiting a confined space. Class B
confined spaces have the potential for causing injury and illness but are not
IDLH. Class C entry is one in which the chemical hazard potential is minimal and
does not require any special modification in work procedures.

2.0 ENTRY PROCEDURES

2.1 TEAM SIZE. A minimum of three workers is required for each confined space
activity (two entry and one standby; or one entry, one rescue, and one standby).
If the former is used, all three must be ABB Environmental Services (ABB-ES)
employees. If the latter is used, the standby could be a non-ABB-ES team member,
assuming he/she has comparable training, is proficient in the assigned duties,
and is capable of using all safety equipment.

The one entry/one rescue/one standby arrangement should only be used when the
confined space is relatively small and/or the entry person will be in the line
of sight at all times. In this instance, the rescue person acts as the second
person in the "buddy system.”

The two entry/one standby arrangement is used when the area of the confined space
is larger, and the tasks may take the worker away from the entryway. Again, care
must be taken with this arrangement because the standby person cannot enter the
confined space and attempt rescue unless adequately protected (i.e., respiratory
and dermal) and replaced by another qualified standby person.

This number of workers is the minimum required for these activities and, in most
cases, should only be wused for relatively nonhazardous confined spaces.
Additional crew may be needed if entering a Class A or B confined space.
Additional ecrew could include rescue, decontamination, and line-of-sight
personnel.

2.2 GENERAL ENTRY PROCEDURES. The following steps must be taken when entering
a confined space.

1. Inspect all pieces of equipment to ensure they are in good working
order. DO NOT ENTER CONFINED SPACE WITH DEFECTIVE EQUIPMENT.

2. Conduct a background check to identify all potential hazards that may
be encountered in the confined space. Determine if there 1is a
potential for fire/explosion hazards, as well as a potential for a
toxic or oxygen-deficient atmosphere.

3. Before entry, the atmosphere inside the confined space must be tested.
An attempt should be made to test the atmosphere without opening the
entryway (i.e., through a vent line or a small opening). If the
CecilFId.HSP
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entryway must be opened to test and only low levels are expected in
the confined space, crack open entryway, test breathing zone first,
and then test the confined space. If potentially high levels are
expected in the breathing zone, respiratory protection should be worn
prior to opening the entryway cover.

If explosive, toxic, or oxygen-deficient atmosphere is detected, purge
or ventilate the confined space prior to entry. Retest the atmosphere
three times at 5-minute intervals. A person can enter the confined
space without respiratory protection only if all three test results
are below the Permissible Exposure Limit/Threshold Limit Value
(PEL/TLV), 10 percent of the LEL, and above 19.5-percent oxygen (all
three conditions must be met).

NOTE: any downward deflection of the readings on the oxygen meter
from background (i.e., 20.9 percent) should be viewed as a potential
for an IDLH atmosphere. Unless contaminants are known to be nontoxic,
do not enter the confined space without respiratory protection if the
oxygen level is below background.

Blank, block, or otherwise isolate, lockout, and tag all chemical,
physical, and/or electrical hazards wherever possible.

If using an air-purifying respirator or if an IDLH and/or explosive
atmosphere exists, air monitoring must be on a continuous basis. If
respiratory protection is not used and there is potential for
atmospheric conditions to change due to work practices or conditions,
air monitoring should be done periodically. In all these cases, a 5-
minute escape pack must be used.

Record all results of the tests for hazardous conditions including the
location, time, date, weather (if applicable), and readings on the
PID, combustible gas meter, oxygen deficiency meter, Draeger tubes,
and any other equipment used on the "Confined Space Entry Checklist-
General Entry" form. Send a copy of the completed form to the Health
and Safety Supervisor (HSS).

Wear appropriate clothing for site conditions, as determined by the
Health and Safety Officer (HSO).

A safety belt or harness with lifeline must be worn if hazardous
conditions exist, although good safety precautions dictate their use
regardless of "existing" conditions. If the diameter of the entryway
is less than 18 inches, the wrist-type harness must be used and
special provisions made if a supplied air respirator is necessary.

One person (standby) must remain at the entryway at all times and must
keep continuous contact with the person entering the confined space.
Contact can be maintained by line of sight, listening for sounds, the
safety line, and/or radio. The standby person must not enter the
confined space unless another trained person is available to act as
standby, and he/she is equipped with adequate respiratory and dermal



11.

12.

13.

14.

protection. (In most cases, respiratory protection would be an
airline respirator or SCBA.)

Do not smoke when working in or near confined spaces and do not take
flash-lighted photographs when explosive gases are known or suspected
to be present.

Do not rely on permanent ladders because they are often in poor
condition. If they must be used, be sure of footing. Inspect
permanent ladders for deterioration before entering and while
descending. Try each step with one foot, while standing on the step
above. When in doubt, use a portable ladder of adequate height to
reach 3 feet above opening or a rope ladder, or lower the entry person
using the tripod. If a portable ladder is used, it should be tied
off, if possible; otherwise, it should be held in place by the standby
person.

Do not work without adequate lighting. Use only "explosion-proof"
lights or hand lamps.

The entry person must not remain in the confined space if he/she
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfort-
able. Many of the gases that cause the most problems are odorless,
tasteless, and invisible.

2.3 MANHOLE/SEWER ENTRY. When preparing to enter a manhole/sewer, the following

safety measures must be taken.

1.
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Inspect all pieces of equipment to ensure they are all in good working
order. DO NOT ENTER CONFINED SPACE WITH DEFECTIVE EQUIPMENT.

Park the vehicle near the manhole (do NOT leave the vehicle running).
If the manhole is in the street, it is best to park so as to detour
oncoming traffic around the manhole. The vehicle's emergency flashers
and portable yellow warning beacon must be ON. The vehicle serves as
protection from oncoming traffic, can be used to store emergency
equipment (e.g., SCBA and first aid kit), and can be used in an
extreme emergency to slowly pull an injured person from the confined
space if a tripod with hoist attachment is unavailable or inoperative.

Erect portable barricades or cones around the manhole and in front of
the vehicle to ensure traffic is adequately diverted and to prevent
pedestrians from falling in. Reflective vests should be worn so that
workers are visible to approaching traffic.

If there are openings large enough to admit sampling tubes, test for
the presence of explosive and toxic gases before removing each manhole
cover. Otherwise, raise one side of the cover using the cover hook or
pick, prop it slightly open, and conduct the tests.

If toxic or explosive gases are detected in the sewer, report this
immediately to the local Fire Department and/or Department of Public
Works.



10.

11.
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Record the results of tests for hazardous conditions, including
location, manhole number (if applicable), time and date, weather (if
applicable), and the readings on the PID, combustible gas meter,
oxygen deficiency meter, and Draeger tube on the Manhole/Sewer Entry
Log Form. Send a completed copy of the form to the HSS.

Remove manhole covers with a cover hook or pick; do not improvise. Be
careful of fingers and toes; the cover is usually heavy and difficult
to handle. Unless the cover is extremely heavy, it is safer for only
one worker to handle it.

Test the atmosphere; if a toxic, flammable, or oxygen-deficient
atmosphere exists, ventilate the sewer. Depending on the hazard,
ventilation can be accomplished in a variety of ways. For example,
(1) remove and vent the adjoining upstream and downstream manhole
covers, as soon as possible, and well in advance of entering the
manhole (high hazard); and (2) vent the manhole in which entry will
occur (very low hazard). If a blower is used, it is desirable to
establish a flow of air in the sewer, in one manhole and out another.
Ensure that the air intake is well away from automobile exhaust, and
combustible and/or toxic atmospheres. Appropriate traffic control
measures must be taken by barricading or otherwise marking the open
manholes.

After ventilating, test for explosive and toxic gases and oxygen
deficiency in the manhole at ground level and at the bottom; record
results. If entering the sewer itself, make the same tests at the
manholes at either end. If ventilation is necessary, monitor the
atmosphere in the manhole while work progresses, or continue operation
of the blower. Continuous monitoring (i.e., equipment ON during
entire entry) is imperative because conditions within the sewer may
change rapidly. Do not enter a manhole while there is an oxygen
deficiency without a pressure-demand, air-supplied breathing appara-
tus. If the oxygen level is lower than 20.9 percent of background,
caution must be taken because an IDLH atmosphere may exist.

When entering manholes or tanks, wear hardhats, protective clothing,
and unless inappropriate, respiratory protection and safety belt or

harness with lifeline. If the manhole is less than 18 inches in
diameter, a wrist-type harness must be used and special provisions
made if air-supplied respirators are necessary. When working in

manholes greater than 12 feet deep, in the sewer itself, of where
potential exists for gases to appear unexpectedly, a 5-minute
emergency egress air supply is required (unless the time required to
don the emergency respirator is greater than what would be needed to
exit the manhole).

At least one person (i.e., standby) must remain at the manhole at all
times and must keep continuous contact with the person entering the
sewer. Contact can be maintained by line of sight, listening for
sounds, and the safety line and/or radio. The standby person must not
enter the manhole unless another trained person is available to act as
standby and has adequate respiratory and dermal protection available.
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(In most cases, respiratory protection will be an airline respirator
or SCBA.) The standby/rescue person should be suited up (but not yet
on air) before the work crew enters the confined space.

12. Do not smoke when working in or near manholes. Do not take flash-
lighted photographs when explosive gases are known or suspected to be
present.

13. Do not rely on the manhole ladders because they are often in poor
condition. If they must be used, be sure of footing. Inspect manhole
ladders for deterioration before entering and while descending. Try
each step with one foot, while standing on the step above. When in
doubt, use a portable or rope ladder of adequate height to reach 3
feet above the manhole opening, or lower the entry person using the
tripod. If a portable ladder is used, it should be tied off if
possible; otherwise, it should be held in place by the standby person.

14. Do not work without adequate lighting. Use only "explosion-proof"
lights or hand lamps in the manhole or sewer.

15. The entry person must not remain in the manhole or sewer if he/she
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfort-
able. Remember that carbon monoxide, carbon dioxide, methane, and
hydrogen sulfide, which cause the most trouble, are odorless (hydrogen
sulfide has a distinct odor only during initial exposure), tasteless,
and invisible.
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VAPOR EMISSION RESPONSE PLAN
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APPENDIX D
VAPOR EMISSION RESPONSE PLAN

The vapor emission response plan is divided into two sections: the minor and
major emission responses.

Minor Emission Response Plan

If the ambient air concentration of organic vapors exceeds 5 ppm above background
in the breathing zone at the work zone perimeter (i.e., approximately 3 to 5 feet
from and above borehole), the drilling activities will be halted and monitoring
continued. If the organic level decreases below 5 ppm, then drilling activities
can resume with increased monitoring.

Drilling activities can also resume (with appropriate personnel protection) if
the organic level is above 5 ppm and below 50 ppm at the work zone perimeter,
other parameters permitting (e.g., the LEL at the wellhead is below 20%, and the
H,S level is below 10 ppm). However, the organic level 200 feet downwind of the
work zone must not exceed 5 ppm above background.

If the organic level is above 50 ppm, or the H,S level is above 10 ppm at the
work zone perimeter, then the Site Safety Officer must be notified and well
drilling activities stopped.

If the LEL level exceeds 20% all drilling activities shall be stopped immediately
and all engines (ignition sources) will be turned off. Drilling personnel will

leave the area and notify the Site Safety Officer.

Major Emission Response Plan

If any of the following levels are identified approximately 200 feet downwind
from the work zone perimeter, all drilling activities must stop:

1. organic levels greater than 5 ppm above background,
2. LEL greater than 20%, or
3. H,S levels greater than 10 ppm.

If any of the above levels persist after cessation of drilling activities, then
the following contingency plan shall be placed into effect.

1. The perimeter of the closest downwind residential or commercial property
will be monitored. If organic vapor levels approach 5 ppm, or if H,S levels
approach 10 ppm above background, then the local police authorities will be
immediately contacted by the SSO.

2. The appropriate personnel listed on the Master Phone List are to be
notified by the SS0.

In the event of a significant gas release (sudden visual and/or audible release)
or excessive volatile emissions (organic level greater than 5 ppm above
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background located 200 feet downwind) during the well drilling program, the
response action described below will be carried out.

Response Action

The well drillers will immediately proceed as follows:

1. Break the drill rods at the nearest joint unless the rods can be
removed from the hole in one lift.

2. As soon as possible, leave the site and notify the SSO. The well
drillers shall not proceed with remedial efforts until instructed to
do so by the Site Safety Officer.

The SSO will determine if a Minor or Major Vapor Emission condition (as defined
in the previous Section) exists and will activate the appropriate Vapor Emission
Response Plan.

If a major emission response action is warranted, the drillers, wearing the
proper level of protection, will then seal off the borehole using a bentonite
slurry grout and abandon the hole.
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APPENDIX E

OSHA JOB SAFETY AND HEALTH
PROTECTION POSTER
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The Occupational Safety and Health Act of 1970 provides job safety and health protection
for workers by promoting safe and healthful working conditions throughout the
Requirements of the Actinclude the following:

ation.

All employers must furnish to employees employment and a place
of employment free from recognized hazards that are causing orare
likely to cause death or serious harm or employees. Employers
must comply with occupational safety and health standards issued
under the Act.

Employees must comply with all occupational safety and health
standards, rules, regulations and orders issued under the Act that
apply to their own actions and conduct on the job

The Occupational Safety and Health Administration (OSHA) of
the U.S. Department of Labor has the primary responsibility for
administering the Act. OSHA issues occupational safety and health
standards, and its Compliance Safety and Health Officers conduct
jobsite inspections to help ensure compliance with the Act.

The Act requires that a representative of the employer and a
representative authorized by the employees be given an opportunity
to accompany the OSHA inspector for the purpose of aiding the
inspection.

Where there is no authorized employee representative, the
OSHA Compliance Officer must consult with a reasonable number
of employees concerning safety and health conditions in the
workplace.

Employees or their representatives have the right to file a complaint
with the nearest OSHA office requesting an inspection if they
believe unsafe or unhealthful conditions exist in their workplace.
OSHA will withhold, on request, names of employees complaining.

The Act provides the employees may not be discharged or dis-
criminated against in any way for filing safety and health complaints
or for otherwise exercising their rights under the Act.

Employees who believe they have been discriminated against may
file a complaint with their nearest OSHA office within 30 days of
the alleged discrimination.

If upon inspection OSHA believes an employer has violated the
Act, a citation alleging such violations will be issued to the
employer. Each citation will specify a time period within which the
alleged violation must be corrected.

The OSHA citation must be prominently displayed at or near the
place of alleged violation for three days, or until it is corrected,
whichever is later, to warn employees of dangers that may exist
there.

The Act provides for mandatory penalties against employers of up
to $1,000 for each serious violation and for optional penalties of up
to $1,000 for each nonserious violation. Penalties of up to $1,000
per day may be proposed for failure to correct violations within the
proposed time period. Also, any employer who willfully or
repeatedly violates the Act may be assessed penalties of up to
$10,000 for each such violation.

Criminal penalties are also provided for in the Act. Any willful
violation resulting in death of an employee, upon conviction, is
punishable by a fine of up to $250,000 (or $500,000 if the employer
is a corporation), or by imprisonment for up to six months, or by
both. Conviction of an employer after a first conviction doubles
th . .

While providing penalties for violations, the Act also encourages
efforts by labor and management, before an OSHA inspection, to
reduce workplace hazards voluntarily and to develop and improve
safety and health programs in all workplaces and industries.
OSHA'’s Voluntary Protection Programs recognize outstanding
efforts of this nature.

OSHA has published Safety and Health Program Management
Guidelines to assist employers in establishing or perfecting
programs to prevent or control emplyee exposure to workplace
hazards. There are many public and private organizations that can
provide information and assistance in this effort, if requested. Also,
your local OSHA office can proivde considerable help and advice
on solving safety and health problems or can refer you to other
sources for health such as training.

Free assistance in identifying and correcting hazards and in improv-
ingsafetyand health management is available to employers, without
citation or penalty, through OSHA-supported programs in each
State. Thse programs are usually administered by the State labor
or Health department or a State university.

POSTING INSTRUCTIONS

Employees in States operating OSHA approved State Plans should
obtain and post the State’s equivalent poster.

More Information

Additional information and Atlanta, Georgia (404) 347-3573 Washington, D.C.

copies of the Act, specificOSHA  Boston, Massachusetts (617) 565-7164 1989 (Revised)

safety and health standards,and  Chicago, Illinois (312) 353-2220 OSHA 2203

other applicable regulations Dallas, Texas (214) 7674731

may be obtained from your Denver, Colorado (303) 844-3061

employer or from the nearest Kansas City, Missouri (816) 426-5861 Elizabeth Dole, Secretary of Labor

Ol e Offc i the NovYoviork  GIOW235  U.S. Departmentof Labor

ollowing ions: iladelphia, Penn - o tional Saf d Health Adminstrati
San Francisco, California ~ (415) 995-5672 ccupational Safety and Health Adminstration
Settle, Washington (206) 442-5930

Under provisions of Title 29, Code of Federal Regualtions, Part 1903.2(a)(1) employers must post this notice (or a facsimile) in a conspicuous place where notices to employees are
customarily posted.



APPENDIX F

EMERGENCY INFORMATION

(This Appendix must always be the last one. This is to allow for easy
removal in order to post the information in the trailer. If the site
does not have a trailer, it also allows the information to be found

quickly in an emergency situation).
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ROUTES TO EMERGENCY MEDICAL FACILITIES

NAS CECIL FIELD
Primary source of medical assistance:

Facility Name: _Saint Vincent’s Hospital

Address: 1800 Barrs, Jacksonville, Florida

Telephone Number: _(904) 387-7395

Directions to primary source of medical assistance: (attach map)

Travel 12.5 miles northeast from the base on Highway 228 to Barrs Road, turn

right, travel 0.05 mile; the hospital will be on the right side of the road.

Alternate Source of Medical Assistance:

Facility Name: _Riverside Hospital

Address: 2033 Riverside Avenue, Jacksonville, Florida

Telephone Number: _(904) 387-7070

Directions to alternate source of medical assistance: (attach map)

Travel 13 miles northeast from the base on Highway 228 to Margaret Street,

turn right on Margaret Street then travel 0.03 mile; the hospital will be on

the right side of the road.
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EMERGENCY SIGNALS

In most cases, field personnel will carry portable radios for communications.
If this is the case, a transmission that indicates it is of an emergency
nature will take priority over all other transmissions. All other site radios
will yield the frequency to the emergency transmissions.

Where radio communication is not available, the following air-horn signals
will be used:

HELP three short blasts (. . .)
EVACUATION three long blasts _ _
ALL CLEAR alternating long and short blasts (_._.)

(Enter any other site-specific emergency signals deemed necessary.)
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EMERGENCY TELEPHONE NUMBERS

NAS Cecil Field

(On base) Police Department
(On base) Fire Department
(On base) Rescue

St. Vincents Hospital
Riverside Hospital

Other Contacts

National Poison Control Center

Maine Poison Control Center

National Response Center

Regional USEPA Emergency Response
Chemical Manufacturers Association
Chemical Referral Center

Site HSO: Charles Donahue

Task Order Manager: Margaret Layne
Regional HSS: Jack Davis

ABB Environmental HSM: Cindy Sundquist
Department of Health, Welfare, &
Bioenvironmental Services (Gerald Young)

EMERGENCY CONTACTS

Dr. Frank Lawrence

Bruce Campbell, RPh

Florida Poison Control Center
ABB-ES (Maine)

ABB-ES (Florida)

USEPA Emergency Response
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(904)
(904)
(904)
(904)
(904)

(800)
(207)
(800)
(800)

(800)
(800)
(800)
(800)
(800)

(904)

(207)
(207)
(800)
(800)
(800)
(800)

778-5381
778-5333
778-5212
387-7395
387-7070

492-2414
871-2950
424-8802
414-8802

262-8200
462-3073
462-3073
462-3073
341-0460

630-3666

871-2617
871-2449
282-3171
341-0460
462-3073
414-8802

ext 2657



DUNK L) v — lh__ TNZ __im‘
o+ 2L i LT
. _ ) h oo X4
Ler ~ »; - i J e |t
- '\
Ey=um !.j L g N
S = an)
= I i A . Y | —
115 A=Y
” 7(\ s )
T A =
P : '5 =
sy 1
L S /-
; E/P\—a
111)% 21055 "é:
\ v w’ ‘1
Wi z
. “é&)ﬁ&‘ 2N g
RIVERSIDE HOSPITAE.
LN e
Q=R 114 )
NYIEER sa
[er=1 200551 o
i T
- — "—“ )
2 L = - o WP NS
\e & p : % z
e X
\ i %45
== [\;. L = —0 g = 72 17075 "'Maz:”
s . <7 —‘“»\EE == =103 = 7 e
TN - T =
L

N I

_ ¥
-, !
2__? o

SOURCE: ATLAS AND GAZETEER
{DELORME PUBLISHING CO

HEALTH AND SAFETY PLAN
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Project:_ Contamination Assessments at NAS Cecil Field

Name :

Home Address:

Home Phone:

DOB: Height: Weight:

In case of emergency, contact:

Address:

Telephone (home):

Do you wear contacts? ( ) Yes ( ) No

Allergies:

List medication taken regularly:

Particular sensitivities:

Previous/recent illnesses or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code ( )
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